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KALMAN FILTER
TIME SERIES ANALYSIS OF GAMMA-RAY DATA

FROM NaI(TI) DETECTORS FOR THE ND6620 COMPUTER

IN fRUUUCTIUN

Fhis program is intended for use on time series gamma-ray data from
NaI(r]) detectors. It is used in conjunction with the PAGSCN Data Screen.
and tne PREGA Regression Analysis2  programs. The data consists of
consecutive 256 channel gamma-ray spectra, each collected over a unit time
period. Program PAGSCN screens the data for bad records and system
malfunctions. The data are then summed over time into background and source
spectra. Program PREGA is used to do a pivotal regression analysis of the
source spectrum to a library consisting of the background plus a set of
standard spectra. PREGA determines the subset of the library which gives
the oest fit to the source spectra in the least-squares sense. The Kalman S
Filter is then used to determine the time behavior for the intensities of
tne liorary spectra as components of the source spectrum.

PREPARATION FOR KALMAN FILTER
aw

The analyst should be guided by the results of the PREGA least-squares S
analysis in selecting library sources for use in the Kalman Filter. In
general, tne background plus the sources found to be significant in the
least-squares analysis will be used. Additional library sources may be
included to check for possible interferences or correlations with the data.
The gain and zero offset of the library spectra must be adjusted using
Program GSHIFT2 to match the values obtained from the energy calibration
of the background. It is assumed that these values do not change between
collection of the background and the source spectra.

THEORY OF OPERATION

The Kalman Filterl, 2 provides an adaptive minimum variance estimate of _
the intensities of the various library spectra in the source spectrum at
each 10 second record. It makes optimal use of a priori data from the
results of the previous measurements and combines this with the current
results to get a best estimate for the source intensities xk at time k and
tneir covariances Pk, given the observed spectra yl, Y2, .--, Yk.

The filter operates on a system model snown in Fig. I which relates the
source intensities xk at time k to the observed data Yk. The response
matrix Sk describes the response of the detector system to the signal from
the source. The expected output of the system is Skxk. Added to this
is a system noise vector vk  which includes the random statistical
variations in the detector system. Tne result is the observed system output

Manuscript approved January 23, 1985.
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A. Generally the system noise Vk is assumed to be gaussian with a mean
of zero and covariance Rk wnich is known or can oe estimated.

Tne oehavior of the source between times k and K+l is assumed known and
is noeled Dy tie transition matrix Hk. Tile expecteu output is Hkxk.
Added to Lnis is the input noise vector uk which represents variations in 10
zne source intensities due to unknown effects or inadequacies in the model.
Fne result is tne vector xk+l giving the source intensities at time K+l.
Fie input noise is also generally assumed to be gaussian with zero mean and
covariance QK which is known or can be estimated. Note that the input
noise uk drives the system, which is otherwise completely determined by
the initial conditions x0  and the transmission matrices S
HU,Hl,...,Hk. Were it not for the input noise, our knowledge of the
source vector xk would continue to improve with each observation, and its
covariance Pk would continued to decrease.

Given tne above model, the Kalman Filter shown in Fig. 2 provides
A

estimates for the source intensities xkI and covariance Pk/k-l and

for the expected system outputYk = Sk x These are compared to the
observed data yK' The difference between observation and prediction is

fed baCK with a gain Kk to provide a corrected estimate given by

A AA
Xk/k = Xk/k-{ + KK1Yk - Yk--

Ine magnitude of the Kalman gain Kk depends on both the input covariance
PK/k-l and tne output covariance Rk .

,t Lime step k, we begin with a priori estimates represented by k/k-l
and P/k-I based on data up to and including Yk-l. The updated a
posteriori estimates, including the Knowledge of the data Yk, are then
given by

A j
x K Kk x~k +Kk/k [I -k/k- kyk

= [I - KkSK]Pk/k_

where I is tne diagonal identity matrix, and the Kalman gain

Kk : k/k-l [Sk Ok/k-I SkT  Rk] l

where 'iK is the diagonal matrix given by the Poisson variances in the data
-Yk.

2
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The response matrix 'k is made up of elements Sk(I,J) giving the o
response of the aetector system in channel I to a unit source of type J.
The columns of Sk thus contain the library spectra, and the elements

k(J) contain the estimated intensities of source J at time k. We will
assume tnat the system response does not change with time so that Sk is a
constant matrix for all times k.

To obtain a priori estimates at time K+l, we can write

A A
xk+iIk = k Xkk

T0
Pk+I/k H k Pk/K HkT Qt K

The transition matrix Hk represents the known time behavior of the system,
which we will take as constant so that Hk = I, the identity matrix. The
input noise matrix Qk, which we will take as diagonal, represents modeling
errors ana other unknown variations in the source term xk. We will take
it to be proportional to the square of a weighted mean Rk for times
1,2. . ,k- -". "

k = j qo(J) Xk(J) .

or optionally, fix it at its value at some time kO,

Q= Qk for k > kO.

Currently we use q0(J)= 0.1 for background and 0.3 for the rest of the
library.

For a constant background and small input noise, the system will rapidly .
approach good estimates for x and P, regardless of the chosen initial values
of x0 and P0. If the signal then changes due to a real source, it will
take several time steps to obtain good estimates for the new values of x ana
P. The magnitude of the input noise term Q relative to the output noise R
determines how fast the filter can adjust to a change in the signal. A .
small Q leads to greater memory and thus smoother variations in the
estimates x. A large Q leads to less memory resulting in a more immediate
influence of a cnange in the observed data y and thus larger variations in

A
the estimates x. This is discussed in more detail below in the section on
"Filter Tuning."

A

To start the filter we use initial values xo/-I of 1.0 for background
and equal to their estimated standard deviations for tie other library --

members. We assume an initial error of 100 percent so that the initial
variance is

P/ (IJ) = Ao1 xOl-l(J) 6

3



Fo obtain output intensities in terms of standard deviation units, we
calculate a normalized source term

nk (= - )/v. 1/2
k k/k k k

wnere tne weighted mean uses an iterative exponential weighting with
constant slope, a, given by

X, k=(ak k-l + Xk/k)1b k

where the constant in the numerator

a k =a~k)

j =0

In the denominator

K ak +1

k (k-j)

J=O

so that ak+l =a bk. The numerator is equivalent to

kI

j =0

so for the constant slope, a, less than one we have exponentially declining
weights as we go back in time. For large k we approach the limits

lrn ak a/(]-a)
K-O

lim bk ]/1(]-a).

4
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An exponentially weigntea variance, vk is also calculated for Xk/k, by

U, =a ua~ + Ak k)/bk

S ,)2.k k k
FiLTi< FUNING

fo further examine the effects of the parameters qo, consider the
tenns in tne oracKets for the expression for the Kalman gain

K P T + +R -
k klK-1 kT Sk Oklk-I Sk k]

For tne output noise Rk negligibly small, we note that

K Sk -

A -
k/k k Yk

In tnis limit, the updatea estimates depend only on the response matrix Sk
and tne ooservea data Y at step k. All information prior to step k is .

ignored.

For negligibly small input noise, Pklk-l becomes negligibly small and
tne first term in the urackets can be neglected. Then -

K Rk Pk/k-l Sk k 0

XK/k xk/K-l

In tnis limit, tne updated estimates depend only on the a priori estimates
and tne ooserved data Yk is ignored. The filter will tend to diverge from
te uatda over time.

Fne input covariance estimate Pk/k-l is Kept from becoming negligiuly
small Oy tne addition of the input noise matrix QK at eacn time step.
[nus tne filter is driven by the input noise. If Q is too small, the -

estimates will tend to diverge from the data. If Q is too large, they will
depend only on tne last ooservation, ignoring all previous data. Tne values S
of qo recommended in the previous section can ue aecreased or increased

5
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dependi- on the amount of smoothing desired in the estimates as they vary
with time.

) IR06kM KLiPREP

Operat i on

This program reads tne data tapes, extracts the gamma spectra, record
Il, and ,ODE, conaenses tne gamma spectra from 256 to a fewer numoer of
channels (typically sixteen) and writes the results to a disk file for use
oy the Kalman Filter.

Language

The program is written in DEC RT-ll FORTRAN and runs on the Nuclear Data
NU6620 computer under the MIDAS operating system.

Inputs

Magtape aata files in NIAGARA format

Keyooard logical unit (LU) 5, input in ASCII separated by blanKs
or commas.

Outputs

DisKfile LUl2, header and condensed spectra in format for input
to program KFILTR

Lineprinter LU6, header and condensed spectra in ASCII format. For
diagnostic purposes, not normally printed out, sample
output in Appendix A.

Suoroutines Called

FKEEF, free field input routine (FORTRAN listing in Appendix B)

MCLI utility to allow call of ,IIDAS system command from
program (see Appendix C). Used to define LU12 as
desired diskfile.

)ANDC utility to open diskfile on LUl2 (see Appendix C)

UAFIN reaos in data from the tapes (FORTRAN listing in
Appendix B)

ivITAPEF tape input utility (see Appendix C)

6



8T IME utility to return day and date in integer format (see
Appendix C)

ATOUF outputs data to LU12 (FORTRAN listing in appendix B)

Input Variables

, ecord -

,FSKIP number of files on tape to skip before beginning
processing

ARSKIP number of records on tape to skip before beginning
processing

NRECI ID of first data record to process

NREC2 ID of last data record to process

Record 2a,...

NUCEC(i) up to 16 Dad records to delete, entered on one or more
lines, separated by commas, terminated by double
carriage return

Record 3

MS starting channel in input spectrum

AF final channel in input spectrum 0

number of channels in condensed output spectrum. Eacn
channel in the output spectrum will contain N input
channels starting with MS and ending with MF, where N
(MS - MF + NCH)/NCH.

Record 4

FILE.ELEMINT filename for output on LUl2

Record 5

I ANS ASCII 'YES' or 'NO' in answer to whether to printout
results on LU6

7 0 ".



)utput Variables

H EADER(I) neaoer record

iCiRrC first and last output record

aTJv1E total time spanned by data (seconds)

NCH number of channels in output spectrum

iMS,MvE starting and final cnannels in input spectrum

Data Records

NREC record ID number

NID ',IOUE switch

11(1) output spectrum for Pod 1I

I~(I)output spectrum for Pod 2

8
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463 14 -1.28 7.264E-02 -3.11 -1.32 1.34 -3.05 -0.236 -1.27

464" 14 1.15 -2.46 -1.61 -3.06 3.40 -3.39 0.251 -1.84

465 14 -1.02 -2.16 .69 -2.36 2.94 -3.35 0.541 -2.63

466 14 -1.49 -0.43 3.9 -i.66 0.220 -2.00 -2.93-E-82 -1.30

467 4 1.40 -2.39 -3.49 -1.36 1.83 -a.22 0.529 -0.352

4c :4 -3.2-02 -1.15 -5.52 0.5538 0. "25 -2.15 1.10 -0.398

469 14 -4.61 1.34 2,97 4.85 1.42 -3.09 0.947 -1.57
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Appendix A: Sample Outputs for File J01b1

1.Printer File lineprinter output (LU6) from KFILTR

2. Disk File normalized intensities (LU3) from KFILTR

3. Plot (Fig. Al) plot of normalized intensity estimates
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LIBIN inputs library spectra from logical unit LUF, number of 0
channels 11

Output from KOUF

Lineprinter LU6, lineprinter output, input information, header, and
results

Uisk File LU3, normalized intensities

Lineprinter Output Columns

REC record number

MODE data MODE switch

XSQI, XSQ2 normalized chi-square (RSS) for pods 1 and 2

Library Elements relative intensities for pod 1 followed by pod 2.

Uisk File Output Columns

REC, MODE same as above

Library Elements normalized intensities for pod I followed by pod 2.

References

1. G.W. Phillips and B.G. Glagola, "Program PAGSCN - Data Screen for the -
ND620 Computer," NRL Memorandum Report 5269, March 1984.

2. G.W. Phillips and B.G. Glagola, "Program PREGA - Pivotal Regression
Analysis of Gamma-Ray Spectra from NaI(Tl) Detectors for the ND6620
Computer, NRL Memorandum Report 6275, April 1984.

3. B.D.O Anderson and J.3. Moore, "Optimal Filtering," Prentice-Hall,
Englewood Cliffs, N.J. (1979).

4. J.L. LeMay and W.L. Brogan, "Kalman Filtering, Short Course Notes,"
Continuing Education Institute, Columbia, MD (1982).
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L dimension of Q on call to DDKALM

IER error indicator from DDKAULI

IJ DO loop indices

inpuc to KL.LN

Keyooaro LU5, on initial call only, free field format separated oy
commas

Data File LU12, contains output from KLPREP

Input Variables from Keyboard

Record I

File.Element file name for output of KLPREP

LREG1, LREC2 optional start/stop records, defaults from KLPREP

IQl, 1Q2 optional cutoff records kO for calculation of Q, xm,
and s, pods 1 and 2

* Records 2a,...

NDREC(I) optional bad record numbers to delete during calculation

Input to KlalT

Keyboard LU5, free field format separated by commas

Disk File LU8, library spectra in Nuclear Data spectral format

Input Variables from Keyboard

Records 3a, .. library spectra for Pod 1, Pod 2

File.Element filename for spectrum

REALX(l) counting time for spectrum

REALX(2) initial intensity, xU/-l

REALX(3) optional fractional error, (q0)1/2, eal .

Subroutines Called by KlilIT

FREEFM free field input subroutine (listing in Appendix B)

12



Q(8) input noise vector, diagonal elements of input noise
matrix Q

VI(8,8), covariance matrices P for pods I and 2
V2(8,8)

YI(lo), input data spectra for pods 1 and 2
Y2(16)

RI(16), Poisson variances for pods 1 and 2rZ2(l6) -.:-

F](16,16), work arrays for DUKALM 0
T2(16,16)

T3(16) work vector for L)DKALM

$1(16,8), library response matrices for pods I and 2
S2(16,8)

Ql(8), Q2(8) vectors of input noise factor qo for pods 1 and 2

Pl(8), P2(8) vector of diagonal elements of covariance matrix P for
pods I and 2

K step index for Kalman filter, increments by one each for
record

IN, IL, IS, dimensions for arrays used in DDKALM
IT

NR record number

ICRT logical unit number for CRT

LP logical unit number for line printer

INIT initially 0, set to 1 after call to KINIT

NIL) MODE switch for input data

M numuer of channels for condensed data 0

MS starting channel for 256 channel spectra

MF final channel for 256 channel spectra

Nl, N2 numoer of library elements for pods I and 2 -

IDAY, IYR Julian date, year

IHR, IMIN, hour of day, minute, second
ISEC

. .:-.-.-. .



The cutoff record Kl is the minimum of KO, input by the operator, or the
last record of the initial block of background (MODE = 1) data. There
should be at least 30 ecords of MODE = I at the beginning of the data in
order to get a good value for the sample mean xm and standard deviation s.

The normalized intensities n(x) are output to a disk file on LU3. The
intensities K/k are listed in the printout on LU6 and are flaggea by an
asterisk whenever n(x) or one of the three exponentially weighted averages
exceeds its standard deviation oy a factor THSIG currently set at 2.0
sigma. Sample outputs and plots of k/k are given for collection J0039 in
Appendix A.

S

Language

The program is written in UEC RTI1 FORTRAN and runs on the Nuclear Data
ND6620 computer under the MIDAS operating system.

Inputs

Data input by KLIN. Library spectra input by KINIT.

Outputs

Data output by KOUT. Running status output to CRT (LU5).

Suoroutines Called p

KLIN inputs data from disk file on LUl2. (output of KLPREP).
Listing in Appendix 8.

KINIT inputs library spectra from LU8, condenses to number of "
channels used for data from KLPREP. Listing in Appendix 8. p

BTIME utility to return day and date in integer format (see
Appendix C).

KSTEP calculates the diagonal elements for the input noise

matrix Q.

DDKALM computes the updated estimates xk/k and Pk/k.

KOUT outputs the results.

Variables

Xl(8), X2(8) vector of estimated source intensities x for pods 1 and 2

H(8) source transition vector, diagonal elements of transition
matrix H

10
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PROGRAM KFILTR

Operation

Tnis is the main Kalman Filter program. It calls suoroutines KLIN to
read in the data from tne file prepared by KLPREP, KINIT to read in the
library spectra and condense tnem to the same number of channels as the
data, KSFEP to prepare for analyzing the next record, UDKALA to do the
Kaluan filter equations, and KOUT to output the results of each record.
Sample output and plots are given in Appendix A for collection J0039.

Tne Kalman Filter suDroutine DDKALM is a modification of a proprietary
suoroutine FTKALA, copywrited by International Mathematical and Statistical
Library, Inc. (IMSL). It in turn calls a numoer of proprietary IMSL
routines. Listings are given in Appendix D for illustrative purposes only.

[he lineprinter output gives for each Pod the normalized chisquare or
residual sum of squares (RSS)

(/IND)Z(Sk k/k_ ] - Yk)2/Yk

for each record k with iiD degrees of freedom and Poisson dat. Yk, where
tne sum is over the channels I in the data spectrum. If this exceeds a
threshold THRESH currently set at 3.0 sigma, the value is flagged by an
asterisk. Source intensities are given for each library member and for each
pod. Exponentially weighted averages are calculated for each library source
&or three different slopes,

a = 0.95, 0.80, and 0.667.

A normalized intensity, n(x), is also calculated, by

n(x) : (Xk/k - Xm)/S

where the sample mean xm and standard deviation s are given for k < kl by

Xm = xk

s = (vk)1/ 2

and for K > Kl by

X = Xkl

s : (Vkl)1/2.

~~..- ............................-.. "...."..-."...."-".....•'" " "'-•'....- ." ". ."-'



I 5.57SE-02 -0.207 8.65 -1.53 0.570 -1.95 2.07 0.582
527 1 -0.396 -0.702 9.34 0.147 -1.05 1.47 -3.14 1.14
529 1 0.522 -0.629 -0.477 -3.348 2.48 -1.49 -3.11 -0.707
529 1 1.07 -1.23 4.29 -0.429 1.88 -1.34 -1.30 -1.65
530 1 0.472 -0.358 1.24 -3.990 -0.138 -0.196 -1.92 0.844
531 1 0.541 0.130 -6.40 1.39 -0.398 1.277E-82 0.352 1.18
532 1 -1.05 0.902 -4.,44 1.05 -3.01 2.58 -0.404 1.85
533 1 -0.637 -0.380 2.71 0.791 -0.901 -8.150E-02 -2.35 2.48
534 1 0.246 7.725E-02 -3.11 -0.559 -3.22 0.210 -8.236 3.87
535 1 0.S84 -0.343 -4.88 -2.42 -1.00 1.56 2.913E-82 0.640
536 1 2.33 -1.72 -5.31 -1.39 -2.30 2.15 1.31 1.16
537 1 2.74 -2.01 -4.28 -2.44 2.76 -4.34 2.06 0.967
538 1 3.86 -3.20 0.598 -3.11 1.71 -3.41 8.602 0.785
539 1 3.42 -3.70 -2.28 -1.26 -0.408 -0.777 1.36 -8.666
540 1 -0.495 -7.063E-02 2.81 0.378 1.45 -1.45 -0.933 -0.551
541 1 -0.660 -0.166 2.26 -2.! 3.10 -1.87 -2.02 -1.15
542 1 -5.025E-02 -0.966 6.67 -1.03 1.38 -0.869 0.989 -1.80
543 1 -1.92 1.41 -4.07 0.686 -0.268 8.938E-82 -1.85 0.689
544 1 1.27 -1.58 -2.40 4.4962-02 1.95 -3.76 3.88 0.680
545 1 0.765 -1.58 -2.82 0.477 1.91 -3.44 1.03 0.828
546 1 1.12 -1.52 1.66 -1.31 1.86 -4.58 2.53 0.778
547 1 0.753 -1.34 1.12 -8.612 0.217 -2.75 2.73 1.80
548 1 2.07 -2.15 4.59 -2.10 -1.57 2.602E-82 -0.856 2.08
549 1 -0.588 0.206 7.52 -2.46 -0.505 -0.882 -2.23 2.08
550 1 -1.81 !.68 1.33 -1.68 0.322 0.682 -0.875 -8.485
551 1 1.24 -0.962 1.49 -2.87 1.34 -1.35 1.67 -8.694
552 1 0.213 0.635 -5.60 -1.33 1.04 -1.11 1.32 -1.16 4
553 1 0.996 -0.625 -1.76 -1.56 0.700 -1.47 4.38 -1.01
554 1 0.927 -0.962 1.38 -1.21 0.478 -2.04 4.77 -0.551
555 1 2.12 -2.47 -1.933E-02 -0.9?7 1.35 -2.30 1.88 0.588

1 3.03 -2.21 1.74 -2.39 1.59 -1.91 -1.01 -0.341
557 1 -1.08 8.336E-03 7.20 -1.72 0.493 -8.687 0.23? -8.712
558 1 -0.411 -1.33 6.53 0.382 2.80 -1.93 -1.83 -0.990
559 1 0.484 -1.53 1.74 0.4?2 1.14 -8.524 -1.08 -4.053E-02
560 1 4.075E-03 -0.493 -5.940E-02 0.539 0.364 -8.673 -8.878 0.564
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Figure AI Plot of the normalized intensity estimates from the Kalman
Filter for the data of J0161, containing a double peak due to
60Co. The variation in the Background and 22 6Ra

intensities are likely the effect of small corrections to the
model due to differences between the shape of the 6 0Co

library standard and the source spectrum.
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Appendix 3: FORTRAN~ Listings, DEC RT-11

I. KLPREP

2. FREEFIM

3. DATIN

4. LATUUT

*5. KF I LTRS

KLiN

7. KINIT

6 . LIBIN

9. KSTEP

LU. KUUT .

25



ALPS TCRTRPYlIV1 1! .JAN 1985 10:05;10 PAM PAGE 001

£ PRO??flM KLPREP
c ?EPS iiGWR DPTPR, CONDENSES,. PHD WRITES TO DATAP
C FiLE FOR UJSE BY8"L" FLE PROGRAMI

L.-i ST i TIYWE 1) BY C.U.PHILLIPS, APRIL 1S22

CO1it6 .T/iT(0/FR~EE-/INTEG.,l6bREAiLX( 1G),PALPHA(16)
399007 DATA FILDEF/OH6DEF 12 I1H AN.,i l H@/,ABLANK/@H
0603 rl~mT YES/ I HY/', I OIJ/5/, IMH/5/, LP/S5/, NXR-EC/- I1/, NF I LE/ 12/'
00J09 t-PTA NCH/16/, INCH/1 G/,.HlS/3/, MF/255/,PERTOD/lH. /,LNK/IH/
0010E DATA tDEL/O/, NFSK IP/S., N;RSK IP/O/, IBLK/2H/

C
0011 10 CONTINUE

AAPi]12 LIRITE ( IOUT,.20)
0T213 20 FORMAT(' ENTER 'k OF FILES TO SKIP,* OF RECORDS TO SKIP,'/

1 '.'FiRSTr RECORD, LAST RECORD'/)
@J014 READ(I.33) IDPT
001 5 270 FORMPT(SOPX)
e 016 N=4
0017 M- I
0313 NA=

*0019 ITYPE=I
ED - 02,' CALL FREZ-FrIN,M,NP,ITY-]PE' !PARSING SUBROUTINE
0021 IF(N.NE.4-) GOTO 10
0023 iF(INTEGC1).NE.IBLK) NFSKIP=INTEG(1)
0025 lFIUNTEOC2L.NE.IBLK9 NRSKIP=INTEG(2)
0027 HREC1=INTEG.3)
0023 Nf.EC'2= INTEG(4)

r
9929 ,'T 7
003 TS '2T710(iOT, 32)

* 6,31 32 FORM:T':' ENTEER UP TO 16 BAD RECORDS TO DELETE"/)
- * @32 33 REqP)rII,34) L. IDRT

0033 34 FORrIPTCO.OOPU)
0034 :'F(L.LEW0) GOTO 40
0036 11=15-NDEL
0037 IF(N.LE.J) GOTO 40
0039 M1=I
0040NAI
0041 ITYFE=l
0042 CALL FREEFM(Nl,M,NR,ITYPE)
0343 IFWN.LE.0) GOTO 40
@!D45 DO 35 I=I,N
0046 35 Hrf E(NDEL +I)=ITGI

0 04 7 ND)EL=N:EL+N
00j46 GOTO 33
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t:!LAS T5TP V 11 AHU 193 12:25:10 Am PAlGE 002

9~3J2:? I27E12OU T. 4)
-8 F3P-T' "D,171? STAiRTIG. FIN--iL DATA CHA4NNEL3'

1I i OF OUTPUT O NLSFOR FILTER)'/)

.-W 73'AT kq I

CALL ?RES-P1(N, M, 1HP, TYPE)
EK 5n3 IFIN.LT.2) COTO 350

16, !F lINTEC( 1)

el 2 :7'4. EQ.3T WIH =I NTEG 7)
OCG16)4 r(NC-:. C T CH) NCH= IHCH

u INIT IL Z'S OUTPUT FILE
C

0056 90 LRI TE (IOUJT, 51
03 G 51 FORflT(' iLENPME FOR DATAl OUTPUT'/)
30I68 RESL(IN.52) LEHIDAT
0069 52 FOiP T (O.E30Al)
3070 DO 54 I=I..LEN
071 54 IFUIDRTW.E.PERIOD- IDR-T(I=BLANK
G F 7 >=2

0074

,0777 CflLL FREEFM04,r1.NA.- ITYPE)
b0073 Fi 1LDEP (2) =PL-iLH (1)
0!213 FILDER(43 =RLPHn(2-)
03 0; lIFW X.LT.2) FILDEF7(4) =BLrt:IK

C A2 CfLL i"1LI(F IILD17F)
71US [ffFL =0
d03-4 CALL GPNDC (HF ILE, HERR. >40EV. Nrq23. NVLS..rIOTY. N4PCZ., NBYL. NMF'L)
6625 DEFINE FILE NFIL( t096,2.U. IV)

C
6086 IUR!TE (I OUT, 56)
O6J87 56 FORMAT(' PRINT OUT CONDENSED SPECTRA,. YES OR NO?',$)
0 3028 REPD(IN.58) IRNS
0V- 09 98 FORr1AT (A 1
00,30 IPRT=O
6291 IF(IPNS.EO.YES) NPRT=1

C IMITIPLIZE MlfGTAPE

303319 rlCDE-1
229 4 CALL DPTIN(rlODHRl)

C

27



2:%AS .70 T 11 JAN 1985 10:OS540 AM PAGE 003

U: 1 ES O1A TAPE

9995 Ea W~ LT.n 0)KO'TO 6-2
33D 0F '9 7 ~ ~ O GOTO 6-4

C REPD HEAIDER RECORD

3103 64 U.'(MXREC.GT.3)) GUTS 65
a 105 rlOtE=4
9J166 H R= h XEC
File? Cf11LL PTIWNNDE.NR)
02108 65 NTIN'E=10*(NREC2-NREC1+1)
.3109 IJRITE(LP.GSY liEPDAERWI).I=1,10).HREC1,NRECZ.NT!ME
3110 66 FOPtRr(IH1.2X,.7R2,316/' RECORDS'. 152 TfJ',15.

1 ',',15,' SECOHDS'/)
02l i IUr-ITE(IOUT,67)(HERDER,(1),I=1,10J),flREC1,NREC2,NTIME
0112 67 FORMAr(IH .2X,7A2,13I1/ RECORDStI15.' TO',I5,

1 ','15,'SECONDS'/)
0113 NXREC=I
0114 IV=1
0115 DO 68 1=1,10,2
o11s 68 IJRITE(t-FILE'1V) HErIDER(I).HEPDER'2+1)
8117 LRITE(NFILE' IV) NRECI.HREC2
61l8 IJITE(NFILE'1IV) NTIPI1EJN.CH
8119 JRITEWHFILE'IYV) MS.MF

C
C SKIP RECORDS
C

* 02g 69 IFQ!PRSKI,'tEQO.0" GOTO 70
222 NODE=6

03123 NR=HPSKIP
3124 CALL DRTII-(krODE,MR)
8125 fXREC=NXREC+kRSK IP

28
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cc

312 7 kF F'T0

.3- -1 i6ZE

03131] CLL-Ar ;

313+1
IFN1.NE1 GOTO 1003

0135 IFWDlrEL.LT.1', GOTO 73
-3 137 DO 71J=T1,NIDEL
3138 V-4 JRN.O-DECJ)DPT(15)=-999
3 1 43 72 IF(KP-.T.HE.3) GOTO 98
D142 38 CALL BTINE(i1DPY, IYR, IHR. ININ, ISEC)
-3143 URITEIOJT,31) NR.IHR,ININAISEC

@1 8i FORNRT(' BEGINNING AT RECORD'. 14..

-3145 KPRT=1
i314'5 36F IF'UNR.GE.NREC2) I=:ISTOP
J;49 IF(NR.LT.9999) GOTO 92
0150 I=NRSTOP
0151 NR =. 'AR E C- 1
0152 GOTO 96
0153 92 CALL DPTOUT rlS,r-F, NCHNF I LE. N?RT. I V)

'3154IF(H-OD(NR. 100) .NE.0) GOTO 96
0156 IF(HR.GE.3999) NP=NeXREC-1
8153 CPLL BT IE (I DPAYP .iHR, I MIN, ISEC )
@159 URITE( ICUT..95) NP. IHR.,IMIN, ISEC

ig 9e 5 FORt'IRT(' FROC-ESSJNG CgOPLETED THROUGH RECORD ',.154,

0161 9S IF(I.LT.NPSTQ0) GOTO 1630
13'.63 CALL BTB1'E I1"PY. 1 1", IW . :rvIn, ISEC)
,3164 UARITE( IOJT,37) P. IHP. BlIHIS[EC
'J165 97 FORMAPT(' THE END RECORD 11'.

8166 100 CONTINUES

29



L A~S 7TFg :i1! JAN 198.5 10:05:10 A~M PAlGE 035

C
T-Hrh 0?: 'iiI LOP

c CKCE O!:JUT RILE
!6 7 ry-: 2

'21'S?~~~ ' 172. TE (L?, 12'3)

a 172 ikr-'TE IUT. 150)
0 173 150 F -PNMP T( DO0 YOU fI.SH TO COITUIME?t,/)
0174 REflD(IN.SO0) NEUC0P
015 208 FOPRiRT(A1)
8176 IF(NEUOP.EQ.YES) GO TO 10

C
C CLOSE MRGTAPE
C

@178 1000 MIODEt=I1
0179 CAILL DRTIN(MODE,NR)
-9183 WRITE(LP, 1010)
0131 18 10 FOR! IT I1k1)
0182 END

30



113T~TR;V S7ORPGE MAP MAOD 0 00010 INTEGER*2 PROCt EDURE0
CLFJSFW 009000 r7ERLI<4 PRCEDURE
NEILOP 0013-60 U4TEGER+:2 V'OR iABLE

'19.3 *YE ITTFPUTE:3
CY:NLI LOC <flTO~ LEGTH004000

F iEPL91 PIFRYW r9) DA Th 0-Cv) 11NT30?t FF0 U:24
~ <<;O1:' E ILL'ccDiLTJr 7K: (24 256)

A;" OMO BLOCK OT/ LENGTH 000240

iF u . 1PIH
1  DIPT 000003 INTEGER*2 A1RRAY r(5Q) -

I I 12S 11 4 ER VHP Il-ABLE
LP k1 17 ri :-TER*R' R I - E ~ -jO PLOCK x'FPEE' LENGTH 9003400
d *,PzC Ciu 12 INHTE C2EP:-, I Hk.BiLdE
NPi I LE 0 1314 iNtl ESZR*2 P/O iRP31-E INTEO 0-00000 INTEGER*2 ARRAY ( 16)
IICH ,SoI17f ITEG1ER-P"? S/PRIPBeLE ' E .L,< @00040 RhL1* 4 ARRP (16)
INC '-H 000140 INTE:GER ?, '/: PI ABLE AOLPHO 'D0)140 PE9,L*8 ARRAY (16)
Mis 000142 INTEGERt? V0R1ABLE

00 O0144 INTEG*ER?,:t. 'V'R IgABLE S
NDEL 00-.5 152 I NT EG3E R lk? V/PRIPABLE
N;::3)! P2 0001'5-1 INTEIESE!' v" VRIOE5-L E
N2S7K(R 00156 i TE Gi--R ' VA R I ASLE2
ISLK 100160 INTEGERK?, VAiRISABLE
N 00 1260 IN TE GER*2 VOI ALE
M 001262 INTEGER*2 VA R IA8L E
NA 001264 IN T E GER>K? V/PRIPBLES.
IT~fFE %!1256 INTEGERt2 VXOP.rlIAELE
FPESTFM 000000 RERLft4 PROCEDURE
NRECtI CO1270 INTEGER*2 V/PRIPBLE
N.RE-C2 ::7,12? II21TEG EPs21 '%,R I BLE
L C012r4 INTEGEP*2 VARIABLE
I CC021N6 I NTE GE R*2 P.RI8LEr
LEN to' P0 INTEGER:K :AF RI ABLE
N'12 00130 0 ITEGER~v'? 'VP; R BLE1
1CL1 0C 0 -,0 I!'1TEGER-:'2P PO0C EDUJR E

Ni1T:L 00ri1 ,1 - INIfTEGER* %/ IABLE
0Af-DC 0D9 0 P ECIL 14 PROCEDURE
lKERR 09 130Z6 iNHT E GERt V/RRI ABLE
NADEV%. C01310 INTEGERSK2 VARIABLES
NABS 901312 INTEGER-1&2 VARIABLE
NY,.LS rdo1314 INTEGER*2 VRIFC1,BL E
NDTY COP31316 IN TEGER*2 VARIAiBLE
NRpCZ 001320 II-TEGER*2 VARIABLE
NABYIL 001322 INTEGER*t2 VAPRIABLE
IV 001324 INTEGER*2 VARIABLE
IANS 001326 INTEGER*2 VARIABLE
ri9RT 0012-30 INTEGER-*2 YPARIABLE
'!ODE J13 1337 2 iN1TEGE:Px:2 s/PR I2LE
DqTIN SO00ki 9EAiLx4 P R C EDU RE........
lip i30 133 A INTEGER-*2 VRPiABLE
LIT 1'1E 901336 INTEGEXRT?' Vf2 1PLE
!4RSTOP '1" 1~ I 01NTEGER*2 VA R IP:'3L E

3 -' 2' INTCGWWC 2 PO:1ES
4 14 INTE;1E: 2 V~.1 ALE

PT I j C 7 P00OI REALX 4 PRO C 17 LhEI
11C0 I IIT E GE--- P I -I:L:

"(R *035 INTEGER+,2 v'R0IPLE
I H 00135 1; I:IEGERJ- ',,P R1iDT:fLIE
1M1IN 09j 974 INTEGERE?1: VAR I HOC-E

DATOUT 3O9u000U R E AL*4 FRPOC::.DUliRE

31



-/ LIKE/ - LOAD MAP 3 JAN 1935 9:54:38 AN H

ET tE-N cP:" £.E EflT.r '.,D7 EITRY ADDR 7,1T,.Y DE:R"

D 0

DA 7 - 3-40 DqTCI 02i5 2S4
DAri C! 2"- 5,it - S

-JFiH I'-4 'j0'...t..

.F-E (C2 -1" ''U634rj FREE 92,034

-5 "' -3". D TOUT , ' 6.-
- 4S~ 0C, 72 DOTTIN 3-74566

... . - ', . ...- j54 IBCD 0 37 5 ".
0. 13 -I2 10 LHFT 0-40 13 4-

- ':-C13 I 4 FREEPH 043-'4
0:7 G. 05 HI$! I1 0424 52 NHI$'11 042 10 NMil T$ I @42P 06

INPl1:iI1 042,E16 NP ISHMI 042522 NPIZ:PI1 042526
3 -,00064 MHISIP 0 42 2INHIIIIP 042564 NMI$PP 042572

N4PI$!P 0 4260jri2 N-4P ISHP @42606 NP I$PP 3d42612
042516 003044' HI$J1P 4216 1121511 042636 HPI11 0421550

-. c.o,-4 HID 0 -!2, 5r2
_43 722 00110 TADZ 042752 TIF$ 042760 M I 042722

TNPL$ 042733 TAPZ$M 042744 TOSP 042736
0475-2 000056 OISl 04032
0D,43P110 '021 15$ 0421-0 LSMP 043130 NPISP? @43114

S4S6094 qLONTP 0J425164 Sf~$I02Z qIl 45{

,3-54 4O .r,-0:;

Wj : ;';44 R T:3 0-,3470 2TS$F 0,45460, 5T$SI -4-:4'S
RET$'L 053

04 T21 0 01106 T32$ 042152 TBI$ 043520 $1I1 043532
04732 6 eJ072 EN$S 044G23
044720 600020 1FR 0441720 IFS 044732

04 0 952 SFT10 0t 15426
046:522 0 023 44 DCOG 0350146 EGOS 090140 FOS 050134

"--00$ 051 210 046530 100$ 947792
001$ 0 _ 5 22. 000B 047674 20I1$ 046724
SORT 046710

05 1 -- 000110 ZDIMPL 031066
O941176 000056 SCETFI 051176

-522 00042 D5$3 05146 DII$HS 0512142 DII$S 051234
D II$S 05 1250 $DVI 0 5 C$ 1250

5927E3T00 iuI 09715:'] tIiS 5'""" 15P3 -1275
-'155S 05-11312 V 1I 05513 12

flS133,3 :7_--0 SETFHL 05117-
-DII$. .- 512025, 0:5!1~2572,..1 f.04
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EELS '7 51-1,74 3LTS '951316 EuNEZ ,5i514
F,'S 05 N 1' 1 t"I$1i 65 14 f-S t itIS 13 5455..

73?- :_2 000212 -3kiT3 ,r::-4 rt:;2 .-

...-. .. ': 0 J!7 4 - D H !1 _ . ..SiR 3 1:

: . - -1i0-1

D- 0' 1 . 4. 1 3:D

7.

- ' 0 .It 2
7r'- 3 L;3pgry '

r ~ ~ ~ ~ ~ ~ ~ .. .'C 1-5,04 01 -: '0 - ' --i 'S 37 GE
'122-- 2M 1~ 1g3 10 I- H- SS 3 20

I 0 . .0 2 '" 1 "'1 C0 Cn2 D 5 2
iiI.3 3 0 2 302 ....p ' r.. .. "'-?"w ' hi' I2]3 9

110 1.-. 1A 1H 0  5-; 1 J 4 110 S 251 0
1,fL iS 0 52 2 2 iL$SS 05 260b PE S u 5222

C.,--, F .c r. Ig 4 I I P ' 1-1 1 3 :'II '1P 0 5212 '3 i-lr  ,IP 1 7'52 -42

CII3Pti 052150 CMIr'P 052139 CMI-PS 052134
.PII7SP 6,. 2112

,..E_ S D 5 ' 000'44 :,'1II 2176 CYZIr- -352202 Ct;IN I .,1 52172
1fI2'l :; 12 - I i Zrlfl1 0 52216 CM 1'" J352.WC

CHE1S1 !3 52 162 CI$SM 05215.5 ZM 26 2156
522 3 0 0 0314 DCA0 5._2 5.2 DC IM 052244 DC I.P 055

DCISS a52240 ICI'$,A 052234 1ciS1 a52226
IC ISP 052232 1C. ...52222

0=227- 00045 SU ..$IP 352256 SUIE0IP 2.-22' SIJISP q u52316
SU_15P 0 32-'310 SIVPP 05 22P :GJ6.31JI Z1-23 23'02 ..
SY 1Z3 052269

3,2,4 0 .- I 4... 11 35271;4 S,"'51$1W M., . 52523 SU[$IS 0 52740
S13 MA 9'52 360 Si1-5iMM 052364 SJ 1:11S @.52354
SU I$SA 0533M .S.U 1.,M3 52.332 , SU I$SS El054232 4

052-:70 .-0004- AD [$IP 032370 ADi:-MP 652404 PD15:2 052430 0
._ 4 .2 RDISPP 052400 A -IP3 952414

AL I5'.P 9 20372
A9145 3A 4...,2t ., 4 :- Z IM 0 ..2,46 6 2 ' 1--,., -"I
AD! SA E)1-05 ,I2 A, I l U.l352476 AD I-. 52456 -
A401339 Orci 05 442 D f3W 052446 DI'S *12 El, 5 2 436 -

5-,,,2502 . 00604 NOISIP 052512 MOI-MP 052516 M1IPf. 652542
isoz1-Pr 052534 IOI:?,P 052512 0121S 052526 .O
MOI$SP 052504 MOISP 052550 MOI$1P .152.56

0 9 25 66 000042 r 10fZP 0 t! i5 2670 0 riOF$M 052566 rlO'F$V ?P 2 Vj6
r'OF-$PA 052,520 NOFTPM 0526 14 OF-IP ?52624

05260 000032 S iM [$11"t 032630 S A IM 052652 AI S1 03,2632
, .I$I .052.40 S./ISrIM 052656 SVI$SM 052642

052302 0C0032 TSD$I 0 5,7j70 2 TSDS.M 052676 T:)D-,P -- t52706
TS0S 0526t6 TS:$1 052702 TSZ V 052r767G
T !F P 03217r6 TEF:S 052672 TSIpI Y52702TS 1 t :N 0 5.- 7 G TS 17- ,06 7 .. '-S,6,T ,3f 052.7 o 13T1_,I2 0:52706 1-53 .(.525 62

0 5714 0'00O-4 S2:-,3 0.27 , CPF YIN352724 2-1N 5220
CFL :',i1 052714

000'70 :...o. 01 .7.2 5_.2 95272 LGT3 :,Z , %J
LL[-.3 ,'773 LLTS 052774_. 5 2,."5
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8530 000N302-4 TSL$ 1 0 9iO TSZ$S_ 053004 TSLSP 305 30 16
TLSS J5 -Ii
- , '" 4 S'-,. rl- 1 ' -: (h -... ..:T - -2S

-J,~
'4 :- p ,]q :"J ;":T:T iI ' ',!-"" i1[D ::, !, l]

' -.- 7'7 -...- 1..

-17 F5 1 E -' 25 . c1 : : " '

.,,~~ GR[ U ::u TE 0 Y'._- 2

IA.!D 054026 TOR "09- 444 L .- T 05435S S
'1TAE --, 02' 156 i FFE :3 4306
MTULSU 05'R51 :'-Df,37 lTUj.LS 0, 7 G.-- 5:464
9Th I DG,-4 .,jrCO . Bi ;IE 0t,24.46
rOICLt : 6 3 D0S2 MCLI 62546
CLOSU Q0G-:; f-l0;"-'2 CLOSEU C.334.-0
OADC 0 3432 0i 5G D013 0 63746G OPC3 0637g20 OAH1IC 06.3432

T'T'i 0:S-!OIb 1 06 2 T'vD'S &S4024 T',," 1; 064016 TI. 064046
T'/LS 064010@ T v'F$ 3G040 T'3,.', 0G4E32

,QT .7-.'372 00.5" $ T.ERRZZ 064G02 .ZFPERR 0()4444 $OTI G6407 '.2
STOP £65602 300112 EX-IT 665626 FO0$ 965682 STP$ 063626
RIO 065714 000600 DEF$ 06S 40. IRW 065714 ik"1.J f 065720

ZGETI N ,56739
GETREC £16514 000346 SGETRE 06o1514 $TTY 1 ;367,0 14
ENDF IL 067062 1,100042 EOFS 0;,7r,62"
CLOSS 067124 00055U .C0. 067124
OUTFEC 067674 000414 -PUTRE 067674
V1i.FIO 0'70 31:0 00216 SFMTDR 0710310 $FMTDJ 070344 $INITi 017041.
OPEN 070 0;... .613 $ 'OPEt 0705265 G

W,.20 07!6 054. ,0 SEOFIL 071746 SGET3L 0171560 SPUT@L 071336
,.S., C17 201-3 001-O0 sfPTB 072016 p

E p .-It7z 1 1 G AJ......J5 4 2 116

Sr'. Lf:V J74-70m '309 0( 03LS 7747'6 006 0$74754

SEGMENT PARAMETER TABLE

SEG SIZE LIMIT S
8 855814 075814

PPOGRM SOI E = 055914
DATAAhflE S IZE = 0800886
TR'SFER ArDDRESS = 926854
STACK SIZE = 001008

p
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[IDPIS C7ORRN IV 21 DEC 1984 18:48:59 AM PGE 881

SUBROUTINE FREEFMW,1J1,MR, IYE
C LftST REVISED AUGUST 1931 BY -- W.~

C EIE~ SBRUTMETO DECODE :smWF PEAD IN FRE-E FIELD FORMAlT
DELI T RIL TE.,S: kU.E EITHE ) ELFl OR Ai Critl"I

i: THEZ ROUT::-i;'E THE3 W'>i HPS SEEN ?SPI-D INHTO PPRFW IDATA WITH

I IS T1E H!UtIER COF D'TA Z L rTTS API rIUM= 1 G
N 1H R ETURNED % THE NWj,1ER OF- DR'TA 3L, iEHlTS FO0U ND
r1 1S THE LOERTION 1N THE RRFOR STORIN G THE FIRST DAiTA ELE'INT
M IS RETURNED AS THE LOCflTIOHl FOLLOWING THE NTH DrTA ELEMENT

C i IS THE BEGINNINIG COLUMN OF: THE DATFh
C NAi IS RETURNED flS THE COLUMN FOLLOWING THE HT-1H DATA ELEMENT

I TYPE IS THE Th(PE CF DAITA,
C l=INTEGER
c 2=PEflL
c 3=rILPHriIJMER IC

3802 COMM~l/DHT/IriTP(38)
0003 CCtlON/,FREE/INTEG( 16) ,REAlL,'( IS) , ALPHAl( 16)
@004 INTEGER SEMI ,..COMflA
8885 REPILWO FLPHPPBL.CINK
8886 DIMENlSION ITEMP(28'AFORr'2)
8887 DA~TA SEMI.,E, IBLKl.COrIMA, iBLK2,BLNK4.BLANK

8018 :0 380 I=L.M
V011 IF(Nri.GT.:38) GO TO 40

C LOOK !-OR START OF CURRENT FIELD

D013 D 0 210 Jii A,SO
@u!14JO=
V015 IF(IDATfl(J).NE.IBLKIl) GO0 TO 215
881? 210 CONTINUE
8818 NR=31
8819 GO TO 488
8828 215 IF(IDATflJOOA.NE.COMMAW GO TO 228
@8D22 NA-ilOO+1
0823 GO TO 298

35



.S FORTRAIN IV 21 DEC 1934 10:43:59 AlM PAGE 002

C
c LOC:' R0': END OF CURRENT FIELD

C
22 220 I' - If"'

L L

3:6I IkT':.) HE.ON~l)GO TO 233

)34 ISO TO 250
3275 2331 CONTINUE

IT36 1 2= 8:0

333 GO TO 250
C
C CHECK FOR EXPONENT
C

J39 235 IF(UT'P E.N4E.2>.OR.(IDflTf(J0O-1).N4E.E)) GO TO 236
D41 ILQ = 100 + 1
042 GO TO 221
943 236 IR=100 - 1
044 11=100+1

C
C SET NAi TO START OF NE'XT FIELD
C

045 DO 240 1=11,30
01346 IF(IDflTf(J).EO.IBLK1\) GO TO 243

10439 IF !DATA (J) .2. COMMAl) NR=NAfl
17j5I GO TO 250 0
C52 240 CONTINHUE

3ti =8l=3I
C
C ENCODE DAiTA IN CURRENT FIELDv

1054 250 NI=IR-IL+1
1055 IF(NI.LT.1) GO TO 290 0
0V57 ENCODEWNI.255,ITEMP) (IDPT(JLJ=IL.IP)
'053 255 FOPMT33fl1)
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>SFORT~flN IV 11 JIM1 1985 2:43:43 PM PAGE 002

)-1 :03 CALL LH(,!.2N.I1.,PF

10 3.0) OTO'u

0 11. 'E0)24 G< 0 P D 02:3

5 01 cJ:ALL i TBEG' 12 N TR'IT 4
122

1F 7it 1' - 1,1 C

1 i RTCE 10141'tNR.NIDD 14

:04T F&F'1{(5213

24 1105 .OTN10
D P, JR1FE2CT.10AH.NRDL. GOOlc

DM0,? PRT'< LP D 104 MR, IN KSEP IT~ D4 PCR1/

D 0 ;j URI'lT I1R, 123

'23 200 O R100TJ

131i0 L=112
D l.P 1TE(ICRT.2I12) K. MR
D12 FPRMPT(' Pt.OD 2, CfILLING KS3W?. STEP'.14,. PECOD',14/)

D W.R:TECIICv.T1294)
D214 FORMA~T(' CAiLL111 DDKA1LN'/

133 CARLL DDKLiIK..t4,'I-.I, .32,O,R2,Y2.
I INH, I S, I L , . , TI,. T2, I T, T3. I ER)

137 DO 220 3=1,11
135 220 R2'J)=T3(J)
s29 DO5 2301=,2
1337 230 P2I(lI) =1112 1..1!)

D WUIRTE(ICPT.240)KN
D22 PORMAiTC POD LL ICALN K ,SEPOUTDI,, EOD'1/

23 CALL KOT(KJ4R2.NID-.,X,2,I -,2,I.Y.31.2,

D>42 OL COT~tE. 21,)4.P.IR111,iEC
D 2 1 21 ITJ.290 CA IP.IR.MN.I

1437 21 3 0 P( 1)=2.0 1, 1)FO10

) 32 K=KI

D ljjR ! E ( CRT 250

D240FORMT 'CALLHG KUTI
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MIDAS' F'R'rN IV SO!R(-GE MAP

N11prM CFF2 F J HR TVTUTESl

* ~ ~ ~ ~ ~ ~ ~ ' FJ*1*A% 4 ?- 1 iP~RPY (IS)
2 i OC f-i T P R-~ i (16)

- ~ ~ T0~ 7, 6)P H ,

E- F I 1 G EAi

00II ~ IT>TE:K ?IETEP vRAPI!ABLE
0 0 0 1 i 'E21:I;EI: P A.FH,-IZNEP VARPIABLE

'1 ID C 0 e2 4 INTE13ERt? PAIETER 'V.,A I ALE
NC 0 00 026. I NT E GE R*- P.OP,;di EE VARIABLE

00C0310 INTEGERt. PAPArMETER VAR I ABLE
'IF 009032 INHTEG2PR*12 PARAMETER VR IRAL:
P EP IOD @0 02-40 INTEGEPI*2 /AR I BLE
BL§4NK 000242 1 NTEf7EPF2 VPR I:ZSLE
Iv @00234 ItTEGE~i2 VARPIiABLE
LP 000236 !NTEGEPt2 VAPIAiBLE
IN1 0002434 INTEGEP!<2 VAR IgELE
ILOUT 000246 IfATEGERK' PIIHECjL E
NEILE 000290 IN-TEGER*2 VARIA1BLE
TILK 000252 INTEGER-iC VPRIBLE
IPUl T 0002 54 INTEGERI<2 VARIABLE
LPEC1 000256 1INTEGER-v2 VfPP18L E-S
LPEC2 003260 IN 4T E GE R *, VAR~IAOBLE
NO'E L 000262 INTEGERKv? VAiRIABLE
LEM 001174 INTEGER*2 VARIAiBLE
I 001176 INTEGERKV2 VARIAiBLE

ti 00 1200 INTEGER*2 VARPIABLE
IA 001 2C2 INTEGERiC VARIABCLE
i 0]3 12 0f4 ENTEGER4C1 VR ", BL ES

IT.'PE 0 01 205 G:ITZ EPRfAV'/ IPdOLEP
iEJ1 iC0b PEAL ft P 13CE D UPE

LI 000 2j ___ RtT-- P 1001EC7DIJR E
rf2E 1 012 ' INTESERi '<O P IrOELE

N RE C2 C01 2 1? INHTEG E R 12 .H VOI PLE
NTPIrE CO012 14 INTEGER-K? VAR IABLE
rO 0 ,, 00000 IN4TEGER*2 PROCEDLURE

1i INS 000000 ItNTEGER*2 PROCEDURE
ATIrlE 000c00 PEPL+,4 PPOCEDUPE
UP 001216 INTEGER- VARIABLE

CONirIG:l BLOCK /DATA/ LENGTH 000248

[DATA 000000 INTECERKv2 ARRAY (30)

:olONBLOCK /,FREE,, LENIGTH 0003140

IHTEG 002'000 INTEGER,'2? APP'Yr ( 16)
PEPLX 0002:40 REAL' (PO (16)
A L PV :( 001140 FEAL t:3 AOROYf ( i6)S

COj',lON BLOfCK /HDR/ LEN7[GTHl 000024

HEADER 0032,-00 INTEGEPC2 APR-( (10)

O0MMONO BLOCK /10/ LE'GTH 0,00004

101 CE "00 INTEOSER*2 'V;-RIARLE
102 030002 INTEGER*2 VPRIABLE

48



MIDAS c0RTPAN IV 14 JAN 1995 11:09:07 AM PAGE 093S

C

0084 20 0 iF'LP.LTJ$50E2 SOTO 210

D 91 :F:NR.GT.0) GOTO 2203
0033 !=
0094 IF(NID.CTJJ) NID=-NID

@096 220 LR=NR
9 097, DO 230 I=1..NCH.2
0093 230 READ(I4F ILE' IVEND=330) IY(I),IY(I+1)
@099 DO 240 I=1.NCH
0100 240 Y1(I)=IY(I)
@101 DO 260 I=1.NCH,2S
0102 260 READ(NFILE' IV.END=300) IYC )I) I +1)
0103 DO 270 I=1..NCH
0 104 270 Y2(1>17~r(I)
0105 IF(NR.LT.NRECI) GOTO 210
0107 IFCNDEL.LE.0) GOTO 230
0109 DO 274 I=I,NDEL
0110 274 IF(NR.EO.NDREC(I)) NID=-999

C
0112 290 CONTINUE

D URITELP.232)NR.NIID. (7-1(I). I=1,NCH)
D232 FORMAT( iHO, 'OBSERVED VECTORS. RECORD',14,' $ ODE',.I4/
D 1 1X,'POD 1'.9G13.3/(7X.3G13.3))
D WRITE(LP.284)(Y2(J),J=],NCH)
D284 FORMAT(1X.'POD 2' ,0G13.3/(ZX.BG1S .3)-)

0113 RETURN
C

0114 _3 00 URITE(IOUT,310) NR
0115 310 FORMAT(' PREMATURE END OF DATA AT RECORD',I4/)
0116 NR=-NR
0117 RETURN
0119 END

47



MIDPS FORTRAN IV 14 JAN 1985 11:09:07 AM PAGE 002

C
0043 HDEL=fl
3044 WR I TE( IOUT, 132)
0045 1732 FOF,11iT; ENHTER UP TO 16 B,,D RECORDS TO DELETE'/)
00-46 133 ?E;1 IN. 14) LEN, IDAiTR
0047 13T,4 2F~ Off ,0. S 0Fl1I
00 4:3 12(LN.L.0 OTO 140

091 I'NL.)GOTO 140

005493~

0055 1ITYPE1 -
0056 CALL FPEEFM(NMNA,ITYPE)
005 7 IF'(N.LE.O) GOTO 140
0059 DO 135 1=14]
@060 135 NDREC(NDEL+I)-INTEGCI)
0061 NDEL=NDEL+N

3062 GOTO 133S

0063 140 CALL rCLI(FILDEF)
@064 P1=1
0065 DEFINE FILE NFILE(4096,2,.~IV)
0066 DO 142 1=1,10,2
0067 142 READ(NFILE'IV,ENDZOO0) HEADERCI),HEADER(I+1)
0068 READ(NFILE' IV,EN4D=300)NREC1,NREC2
0069 READ(NFILE' IV ,END=300)NTIME,NCH
0070 READ(NFILE' IV ,END=300)MS,MF
0071 NRECI=MAXOCNRECl,LREC1)
0072 NREC2=tlINO(NREC2,LREC2)
0073 CALL ATIME(KDATE)
0074 URITE(LP.144) (HEADER(I),1=1,7),KDATE
00,79 144 FORMAT( IHI,2X-, 7P2, 3M. 'PROCESSED ON ',121A2)
@076 URPITE(LP,145) NRECl,NREC2,NTIMEM'S,MF,NCH
0077 145 FOPPAT(3.. 'RECORDS, 15, TO'I.. 5

1 ZI5'SECS"/
2 'STARTING CHANNELS', IS.
3 FINAL CHANNEL=',15,
4 CONDENSED TO'. 13,' CHANNELS FOR FILTER')

0078 IWRITE(LP,148) 101,1020
0079 148 FORMAT(' FINAL LEARNING RECORDS FOR INPUT VARIANCE"/

1 4X,15,' FOR POD 1,',15,' FOR POD 2"1)

0080 URITE(IOUT,150) CHEADER(I),I>l,7),NRECI,NREC2
0081 150 FORMAT(1X,7A2/' RECORDS',15.' TO',15/)
0082 INIT-1
0083 LR=NPEC1-l
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rl>3A F-ORTRAN IV 14 JAN 1985 11:09:07 AM PAGE 001

@801 SUBROIJTINE KLIN(K.Y1,Y2,NR.NID.NCH,MS,MF)
C READS IN DATA FOR KALtIAN FILTER
C LAST MODIFIED BY G.LJ.PHILLIPS.. JANUARY 1985

0t0'O2 D IrIEM S ION '. l16),Y2 (IS,) IY( 15)
vJ003 INTECEPPEIDBLK -ETE(0K TE2),RE 16
@004 PEAL;3 qL,7Hq..FILDE:'f(5)
0'35 CarTION 'D-.A IDT:3)TE/:T>1).tIi(6)LPP1)-

0907 CONiO/10/ 10 1, 102
0003DATA TILDEF/8HoDEF 12 AM .1H.,1H l.H/,IV/O/.LP/G/

0089 DATA PERIOD/1H./,BLANK/1H /, IK'./, IOUT/5/,NFILE/12/
8010 DATA I01/9999/. 102/9999/, IBLK/2H /. iNIT/8/
0011 DATA LREC1/0/,LREC2/9999/,NDEL/0/

£
£ INITIALIZE FILE AND READ IH HEADER
C

8812 IF(INIT.NE.8) GOTO 200
8814 188 LRITE(IOUT.110)
8815 110 FORMAT(' FILENAME FOR OBSERVED SPECTRA C.START,STO? RECORDS."'/

1 4XLAST LEARNING RECORDS FOR VARIANCE: POD 1,POD 2)"/)
80D16 READ(T N, 129)LEN. IDATA
8017 120 FORMAT(0,88A1)
a810 IF(LEN.LT.1) GOTO 108
8828 DO 138 I=I..LEN
0021 138 IF(IDATA(I).EO.PERIOD) IDATACI)=BLANK
8823 N=20
8824 NA=1
0825 M=1
0026 ITYPE=3
882? CALL FREEFMCN,M.NA,ITYPE-)
8828 FILDEFC2)=ALPHA(1)
0029 FILDEF(4) =ALPHA(2)
0838 IF(N.LT.2) FILDEF(4)=BLANK
8832 [N=4
@033 rl= I
8034 CALL FPEEFM(N..M.NA. 1)
8835 IF(INTEGr.1) *NE. IBLK) LRECI=INTEG(1)
883? IF( INTEG(2) .NE. IBLK) LPEC2=INTEG(2)
8839 IF(INTEG(3).NE.IBLK) 1Q1=INTEG(3)
8841 IF(INTEG(4).NIE.IBLK) 102=INTEG(4)
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I
MIDAS FORTRAN IV STORAGE MAP

NAME OFFSET ATTRIBUTES

Ii 000030 ITESER*2 ARRAY (32)
12 :00130 IHTEG=ER*2 ARRAY (32) I
,,is 000014 I.NTEIllR 2-? PARAMETER VA ,'I: 2LE
ME 35 IHE 1hE .pr'RAMETER VARIABLE
,CH 000"..29_ IITEGER*,-'Z PARAMETER "AR I AE LE

NFILE 00C022 INTEGER*2 PARAMETER VARIABLE
NPRT 000024 INTErE?':c, 2 PARAMETER VARIABLE
IV 003026 INTEGER*2 PARAMETER VARIABLE
NREC 000262 INTEGER*2 VARIABLE
NID 000264 INTEGER*2 VARIABLE
MR 000266 INTEGER*2 VARIABLE
ML 00@270 INTEGER*2 VARIABLE
IJ 000272 INTEGER*2 VARIABLE
J 008274 INTEGER*2 VARIABLE
MJ 000276 INTEGER*2 VARIABLE
Li 000300 INTEGER*2 VARIABLE
L2 000302 INTEGER*2 VARIABLE
I 000304 INTEGER*2 VARIABLE
M 000306 INTEGER*2 VARIABLE

COMMON BLOCK /ARRAY/ LENGTH 004008
i

DATA 000000 INTEGER*2 ARRAY (1024)

I
. .



7lIDgIS ;ORTPgtl IV 11 JAN 1985 3:06:37 PM PRGE 001

0001 SUBROUTINE DPTOUTCMlS,MP,NCH,N'FILE.NPPT. IV)
C CONDENSES NIAGAPRA DATA AND WRI1TES OUT FOR KALMAN FILTER

- b!RITTEN BY G. PHILLIPS, JUNE 1981
C

0'202 UHTEGEP D,'Th(14 .I 1i32)..12(32)
.3JCO3 C C tlMO H/AF q";Y-D- OTA

C !-:4TrCT OBSERViED SPEC-TRS1 FOR PODS 1 RIND 2--
C

0064 NREC =DRTh (3)
0005 NID=DFATP(15)
0006 IF(IIS.LT.3) [IS=3
0003 IF(MF.GT.255) MF=255
0010 IF(NCN.GT.32) NCH=32

C
C CONDENSE SPECTRA TO NCH CHANNELS
c

0012 MRtMF-MS+1
00813 ML-(MR+NCH-D44NCH
0014 IJ-0
0015 DO 160 J=MS,MIF.ML
0016 MJ=J+ML-1
001? IF(MJ.GT.MF) IIJ=MFP
0019 LI-O
0020 L2=0
0021 DO 140 I=JMJl
0022 LI=Ll+DATA(1+512)
0023 L2=L2+DATA( 1+768)
0024 140 CONTINUE
0025 TJ=IJ+1
0026 I1(IJ)=L1
0-02? I2(IJ)=L2
0023 lEO CONTINUE
0029 tl=IJ

C WRITE TO OUTPUT FILE

0030 280 WPITE(NFILE'IV)NREC,NIDa
0031 DO 220 I=1..NCH,20
0032 220 URITE(NFILE'IV) I1(I).II1I+1)
0033 DO 240 I=1.NCH,2
0034 248 URITECNFILE'IV) 12(1),12r1+1)
0035 IF(NPRT.EQ.0) RETURN

C
d037 URITE(6,268) NREC,NID8(I1(I),I=1,NCH)
0038 260 FCPMAT(1'X,214,3I3/(9X.318))
0039 WRITE(6.280) (12(I). 1=1,N'CH)
0040 280 FORMAT(9X,213)
0041 RETURN
0042 END

43



MIDAS FORTRAN IV 14 JAN 1985 11:17:39 AM PAGE 084

C

0037 608 IRITE(IOUT.610)MODE
.... 10 FOrmTI HPD, "L.EGL rIODP. 14, CALLED TO TAPE READ SUBROUTINE')

a 0:39 3GOTO 1000
C
C E!'r 'F FILE.

003 s 0 0 P ' =NR- I
9091 LRITE'IOUT,0810) MR
8892 318 FORMAT(1H,'END OF FILE AFTER RECORD',14)
8893 Np =9999
0094 RETURN

C
C WRITE ERROR CODES
C

8095 988 CONTINUE
8896 918 IF(IB.NE.2) GOTO 928
8898 WRITE(IOUT.911)
0899 911 FORMAT(IHO.'TRANSPORT NOT OPEN')
8188 GOTO 1888
8181 928 IF(IB.NE.28) GOTO 1888
8183 ,JRITE(IOUT,921)
8184 921 FORMAT(IHO,'TRANSPORT OFF LINE')
0105 GOTO 10

8106 1888 STOP
8187 END

MIDAS FORTRAN IV STORAGE MAP

NAME OFFSET ATTRIBUJTES

MODE 80814 INTEGER*2 PARAMETER VARIABLE
NR 080016 INTEGER*2 PARAMETER VARIABLE
IOUT 008828 INTEGER*2 VARIABLE
INIT 88822 INTEGER*2 VARIABLE
MTAPEF 880880 INTEGER*2 PROCEDURE
IB 080634 INTEGER*2 VARIABLE
I 880636 INTEGER*2 VARIABLE
ILSHFT 888880 INTEGER*2 PROCEDURE
IBCD 880888 INTEGER*2 PROCEDURE

COMMON BLOCK /ARRAY/ LEHGTH 004080

DATA 00080 INTEGER*2 ARRAY (1024)
HEADER 800000 INTEGER*2 ARRAY (256)

42
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rlUD% 72R'TRPM IV 14 3AN 1925 11:17:39 PM PAGE 0030

C
10F0 400 IF(MIJDE.NE.7) COTO 500

c
c READ EtY TA ZE-CORD

D LP7 I TE ( IOYT. -17 MODE,t!P
D-;0 1 FC2NST D:; T IH.NOlD E 1'7.- :~~=

-D 1] 6'C7L. rl T7. 12.0, 2943,D:T;)
1FTIB .EC' Q. 1) GOTO 4, 4,0

@ G55 WPLITE ( I OUT,.410) 13, NR
20636 410 RORMSAT( iHO.ERROR', 147. IN DATA RECORD ',14)
0067 IF(IB.EQ.2.OR.I8.EO.20) GOTO 9000
2069 IF(iB.EQ.9.OR.I2.EQ.22) 5070 SO0
0071 440 CONTINUE

D WR1TE(IOUT.441) MR
D441 FORtPT( '' RECORD', 14,' READ SUCCESSFULLY')

0072 DO 460 1=1,4
0073 46a DPTA(.I) =ILSHFT(DATA( I) ,S)
0074 DO 470 1=11,16
0075 470 DATA(I)=IBCDCDATR(I)) BCD TO DECIMAL CONVERSION
0076 DO 480 I=17, 1024
0077 480 DATA(I)=ILSHFT(DA~TPVI),8)
0078 NR=DATA(3)
0079 RETURN

CS
C CLOSE TRANSPORT
C

0080 500 IF(MODE.NE. 10) 5070 600
@982 CALL rITAPEF(16. 12)
0083 IF(IB.NE.1) I.RITE(IOUT.510)IB
0085 510 FORMAT(' ERROR'. IS,' IN MAGTAPE CLOSE')
036 RETURNS
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MIDAS FORTRAN IV 14 JAN 1985 11:17:39 AM PAGE 002

Cc
C

0025 100 IF(MODE.NE.4) GOTO 200

C READ HEADER RECOR':D
C

3,027 IF(P.:T.O) RETURN
0029 CALL MTAEF(7.I8..0,512,HEADER)
0030 NR=1
0031 IF(IB.EO.1) GOTO 120
0033 WRITE( !OUT, 110) IB
0034 110 FORMAT(IHO,ERROR',14,' IN HEADER RECORD READ')

0035 GOTO 900
0036 120 DO 140 1=1,3
0037 140 HEADER(I+?)=ILSHFT(HEADER(I+7),8)
0038 RETURN

C
0039 200 IF(MODE.NE.5) GOTO 300

C
C SKIP FILES ON TAPE

0041 IF(NP.EO.O) RETURN
0043 CALL MTAPEF(5,IBNR)
0044 NR=0
8045 IF(IB.EO.I) RETURN

* 0047 JRITE(IOUT,210)IB
0042 210 FORMAT(IHO,'ERROR',I4," ON FILE SKIP')

- .0049 GOTO 900
C

0050 300 IF(MODE.NE.6) GOTO 400
C
C SKIP RECORDS ON TAPE
C

0052 IF(NR.EQ.0) RETURN
0054 CALL MTAPSF(6, IBNR) ".

0055 IF(IB.EQ.I) RETURN
3057 WRITE(IOUT,310)IB
0058 310 FORMAT(IHO,'ERROR'.I4,' IN RECORD SKIP')

0059 GOTO 900

40
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MIDAS FORTRAN IV 14 JAN 1985 11:17:39 AM PAGE 001

0001 SUBROUTINE DATIN(MODE,NR)
C NIAGARA TAPE READER
C LAST MODIFIED BY G.IJ.PHILLIPS, APRIL 1982
C

0002 THTEGER DATA( 102d).HEADER(256) 0
0903 EQUIVALEMCE K DATA,HEADER)
-3004 COMMO/PRRHY/DAT-
0005 DATA I'OUJT5/.. 11IT."O/

0006 !F(MODE.NE.I) GOTO 100
C

C OPEN AND INITIALIZE MAGTAPE S
C

0008 IF(INIT.EQ.l) RETURN
r010 CALL MTAPEF(15,IB,1)
0011 IF(IB.NE.1) IJRITE(IOUT,18)IB
@013 10 FORMAT(' ERROR',I3,' IN MAGTAPE OPEN'/)
0014 IF(IB.NE.20) GOTO 30
0016 WRITE(OUT.20) S
0017 20 FORMAT (' TRANSPORT OFF LINE'/)
0018 STOP

C
0019 30 CALL MTAPEF(1,I8)
8020 IF(IB.NE.1) JRITE(IOIJT,35)IB
8022 35 FORMAT(' ERROR',I3,' IN MAGTAPE INITIALIZE'/)
8023 INIT=1
8024 RETURN
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MIDAS FOPTRlAIN IV STORSGE MAP

NAME OFSET ATTRIBUTES

ITE1P 00''024 II"TEGER*2 ARfY (20)
AFORI ID0T4 REAL .-4 ARRIY (2:
N 07,FP2_-.14 fNTE ER: 2 PARAMSTER VqRPP.ABLE
M 01 CL:I1 ITC:GEP:'2 Pr?:ETEP ',,I "RLE
NA 0,0 -020 INTLGER 2 PRPArETER ',IIi2LE
ITYPE C0"22 INTEGER:x2 PAR METEP VAR I.BLE
SEMI 000104 ItITEGER,2 VARIABLE
E 000106 INTEGER*2 VARIABLE
COMMA 000112 INTEGER 2 VARIABLE
BLANK 000122 REAL*8 VARIABLE
IBLKI 000110 I NTEGER*2 VARIABLE
IBLK2 300114 INTEGER*2 VARIABLE
BLNK4 000116 RERL*4 VARIABLE
L 000210 I NTEGER2 VAR IABLE
I 000212 IN TEGER*2 VARIABLE
J 000214 INTEGER*2 VARIABLE
JQQ 009216 INTEGER*2 VARIABLE
IL O00220 INTEGER,2 VAR IABLE
ILQ 009222 INTEGER*2 VARIABLE
IR 600224 INTEGER*2 VARIABLE
IJ 000226 INTEGER*2 VARIABLE

' NI 000230 INTEGER*2 VARIABLE

COMMON BLOCK /DATA/ LENGTH 080240

IDATA 000000 INTEGER*2 ARRAY (90)

COMMON BLOCK /FREE/ LENGTH 00340

INTEG 00000 INTEGER*2 ARRA'Y (1)
REALX 000040 PELAL'4 ARRAY (16)
ALPHA 000140 REALt-8 ARRAY (16)

3.

38
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M1DA~S FORTRAlN IV 21 DEC0 1904 13:42:59 At1 PAGE 803

C
C

G33 O TO 1:2,S0 D7. 8.0 1 TYPE

.3 DECODE WNTEGER P T
C

3060 20 Wr .. 25.rF%1
003L'S1 2 65 1-OfD!t.T( (I ' 1
aO!S2 DEC3-lH I ,.SFORH. ITEI') INITEG I)
006S So TO 3J0

C DECODE REAIL DA~TA
C

0064 270 ENCODE(3. 275,AFORtI) NI
0065 2175 FORM1;T(*(E 12,' .0) ')
0066 DECODE:NI,AFORfl.ITEMP) RERLX( I)
0067 GO TO 300

C
C DECODE ALPHANUMERIC DATA

C
0063 200 IF NI.GT.0) NI=0
C070 DO 237 J=1 NI
0071 IF(ITEMP(J.EO.SEMI) ITEfP(J)=COMMA
0073 237 CONTINUE
0074 ENCODE(8280,RFOPMl)NI
8075 1268 FORMRT(-(',..')
9076 DECODE(BAFORl. ITEMP) RLPHA( I)

07 7 GO TO 30O
C
C BLANK OUT RENMIING DATA

,073 2 90 1INTEG (I) = IK2
0079 PERL'X( I) =BLNK4
Fj0310 ALPHR' ( 1) =9LPNK
001 7 200 CONTINUE
0032 M=14,+1
00@3 RETIURN

Cg
C BLAiNK INPUT, BLANK OUT ALL DATA
C

0024 408 DO 418 3=14-i
0085 INTEG(J)=IBLK2
0086 REPLX(J) =BLNK4
0027 RLPH(J) =BLANK

4 0082 410 CONTINUE
80J89 l= I
0030 N=M-L
0091 RETURN
0832 END

3?



AID.UEFCRT~lH IV11 NNI 1935 2:49:43 PM PG 8

£

007 300 NR=-MP
0042 CALL BT]PE(IDrAY RAHR,I1IM,ISEC)
V]04 U:1 RITEC ICRT,5702) HR. IHR. IMIM, ISEC

*D 0 5 0 302 FOIRMflT(' EID[ING AT RECORD', 14,
41 ' -2 2 ,

03051 L:RTE .10I
Cr3 52 3E10 F;:0'RrS'T/IHI

D c- 7 ST Fl
0 05 ElND

U

51



MIDAS FORTRAN 'V STORAGE MAP

NAME OFFSET ATTRIBUTES
i 80!96 REAL:.:4 ARRAY (8)

* :, rlOCI046 REAL:"4 oRRAY (3)
H I lQ RER L 4 RPAY (3)
L 146 !4 REAL -4 APRAY (3)

V C"2I., E R REt H AY (3,3) VECTORED

V2 0 3 606 REALk4 HRRAY (8,8) VECTORED

Yi '0 206 REAL .4 ARRA"Y (16)

Y2 001306 REAL*.4 ARRAY (16)

RI 001406 PEAL:.t4 ARRAY (16)

R2 01506 REAL*4 ARRAY (16)

Ti 001606 REALX4 ARRAY (16,16) VECTORED

T2 003606 REAL,14 ARRAY (16,16) VECTORED

TS 005606 REAL*4 ARRAY (16)

Si 005796 REAL*4 ARRAY (16,8) VECTORED

S2 006706 REAL*14 ARRAY (16,8) VECTORED

01 007706 PEAL:r4 ARRAY (8)

02 007746 REAL*4 ARRAY (8)

P1 0!0006 RERL::'4 ARRAY (8)
P2 010046 REAL*4 ARRAY (3)

K 010106 INTEGER*2 VARIABLE

IN 010110 INTEGER*2 VARIABLE
* IL 010112 INTEGER*2 VARIABLE

iS 010114 IITEGER*2 VARIABLE
IT 010116 INTEGER*'2 VARIABLE
NR 010120 INTEGER*2 VARIABLE

ICRT 010122 INTEGER*2 'ARIABLE

LP 010124 11TEGERo,2 VARIABLE
INIT 010126 IHTEGER*2 VARIABLE

KLIN 000000 INTEGER*s2 PROCEDURE p

NID 010442 I-TEGER*2 VAR IA3LE
-M-010444 INTEGEPQ. VARIACLE

.MS 0 13446 INTEGER'Q VAR IABLE

MF 010450 IHTEGERK2 VAR IABLE
K INIT 000000 IHTEGER*2 PRCCEDURE

Ni 010452 INTEGER*2 VARIABLE
N2 010454 INTEGER'*2 VARIABLE

BTIME 00000 REAL*4 PROCEDURE
IDAY 010456 INTEGER*2 VARIABLE
IYR 010460 INTEGER*2 VARIABLE
IHR 010462 1NTEGER*2 VARIABLE
IMIN e10464 INTEGER*2 VARIABLE
ISEC 010466 INTEGER*2 VARIABLE

L 010470 INTEGER*2 VARIABLE

KSTEP 000030 IN'FEGER*2 PROCEDURE

DDKALM 000000 REAL*4 PROCEDURE
IER 010472 INTEGER*2 VARIABLE

1 010474 INTEGER*2 VARIABLE

I 010476 INTEGER*2 VARIABLE
* KOUT 000000 INTEGER*2 PROCEDURE

MOD 00000 INTEGEP*2 PROCEDURE
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ND ,6et LINKER V82-A-1 LOAD MAP 14 JAN 1985 11:35:15 AM

SECTION ADDR SIZE ENTRY ADDR ENTRY ADDR ENTRY ADDR
* ABS. 88088 000080 $LRECL 089218 SNLCHN 800006 SUSRSW 800800

SRFIB3 888088
* iBS. 3 0000 300800 $TRACE 804737

*B3. 000000 0808 5,84A 38081 
'. 2000 ' 8 *S$Z$. 029800

020000 912522
0)2522 005754 KIHIT 0-325222

043476 003762 KLIH 840476
344458 032364 DDKALM 044460
847044 007542 KOUT 847844
056606 081326 KSTEP 856686
060134 000372 LIBI 060134
060526 000452 VMULFF 860526
061208 000436 VMULFP 061208
061636 000362 LEQTIF 061636
062220 003554 LUDATF 062220
065774 000760 LUELMF 065774
066754 302026 UERTST 066754 0
071882 002106 FREEFM 0710802
073110 088146 XFF$ 073110 $PWRR 073110
073256 888868 NMI$II 873256 NMI$MI 873384 NMISPI 073312

NPISII 873322 NPISMI 073326 NPISPI 873332
873336 080064 NMISIP 873336 NMISMP 073370 NMI$PP 873376

NPISIP 073406 NPISMP 073412 NPISPP 073416
073422 080044 NMISIP 073422 NPI$1I 073442 NPISlM 873454 0

NPISIP 873436
873466 080142 SORT 073466
873630 08358 EXP 073630
874288 800368 ALOG 874204 ALOG1B 074208
074568 080262 XFIS 074560 SPWRI 074560
875842 0880848 NOD 875842
875182 000110 TADS 075132 TAF$ 075140 TAI$ 875102

TAL$ 075110 TAPS 075124 TAO$ 075116
875212 0088020 TK$F 875222 STK$I 875216 STK$L 073212
375232 008056 SOTIS 875232
875310 88218 ISN$ 075310 LENS 075330 $ISNTR 075314

$LSNTR 075334
875520 080034 ENDS 875520 ERRS 075536
075554 000046 EOL$ 075554
075622 000066 DEO$ 875622
875710 00844 RETS 875724 RETSF 875714 RET$I 875722

RETSL 075710
075754 801106 IBRS 075762 IBW$ 075754 SIBw 075766
877862 8088072 ENCS 877862
077154 8008028 IFR$ 077154 IFW$ 077166 0
077174 001562 $FIO 077662
103756 882344 DCO$ 182402 ECOS 102374 FCO$ 102378

GCO$ 102362 ICIS 100764 ICO$ 102136
0CI$ 180756 00$ 102130 RCI$ 101160
$GET 181144

183322 000836 CFI)$ 103322 $DR 103322
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103368 888118 $DUMPL 183368
183470 808036 $GETFI 183470
183526 008842 DII$1S 183548 DII3MS 183534 DIISS 183526

DII$SS 183542 $DVI 183542
103570 008040 VUI$IS 103682 MUISMS 103576 MUIZPS 103578

MUIZSS 103684 $MLI 183694
103630 008130 CIC$ 103630 CID: 103638 CIF3 1035$40

CIL$ 103752 CLCS 183630 CLD5 103630
CLFS 103340 CLIS 103756 'DI 03638'.

1RI 103640
103760 008123 $FCHNL 103768
104100 000044 LEOS 194128 EGES 184130 eCTS 104126

BLE$ 184116 BLT$ 184148 ENE$ 184136
BRA$ 184132 NM1I$1I 104110 NMI$1M 104188 

184144 888882 SAOTS 184144
184146 8881080 CCI$ 104146 CDI$ 104146 CFI$ 184162

SIC 104146 $ID 104146 SIR 184162
184246 880816 $FCALL 184246
184264 000012 $AIT 184264
184276 888844 JMC$ 184384 JMISM 104300 JMI$P 184276
184342 08030 AND3 104346 EQV$ 104354 IOp$ 104342

<OR3 104356
184372 080036 CAI$ 104372 CAL$ 104400
184430 080024 MAX8 184430
184454 888824 MIN8 184454
104580 88016 ABS 184580
184516 008016 MOISRA 184530 MOIRM 104522 MOISRP 184526

MOI3RS 184516 MOLSRS 184516
184534 888102 MOISIA 104568 MOI$1M 184554 MOI$1S 104558

MOISMA 104574 MOIMM 184570 MOIMS 184564
MOI$SA 184544 MOISM 104548 M10133 184534
MOI$OA 104610 MOI$OM 104604 M01383 184680
MOI$1A 184630 MOI$1M 184622 MOM1S 184614
MOLSIS 184550 MOL$SS 104534 REL$ 184558 

184636 880846 CMISIP 184636 CMI$MP 184646 CMI$PI 104678
C01I$PM 104676 CM1I$PP 104656 CMI$PS 184662
CMI$SP 184640

104704 808844 CMI11 104724 CMI$IM 184738 CMI$1S 184720
CMI£MI 184740 CMIMM 184744 CMIMS 184734
CMI$SI 104710 CMISSM 184714 CMI$SS 184784

184750 088816 NGISP 104762 NGIM 184754 NGI$P 184768
NGI$S 184750

104766 888834 DCISA 185816 DCIM 185818 DCI$P 185814
DCI$S 105004 ICISA 105000 ICI M 184772
ICI$P 104776 ICI$S 104766

185822 088046 SUI$IP 185822 SUIMP 185836 SUI$PA 185862
SUI$PM 105854 SUI$PP 185832 SUI$PS 185046
SU1SSP 185824

105878 000844 SUISIA 105110 SUISIM 105114 SUI$IS 185184
SUI$MA 185124 SIJISUM 185130 SUISMS 185128
SUI$SA 185874 SUI$SM 185188 SUI$SS 105878

185134 080046 ADI$IP 105134 AD13MP 105158 ADI$PA 185174
ADISPM 185166 ADI$PP 185144 ADI$PS 105160
ADI$SP 105136
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105202 000044 ADISIA 105222 ADI$IM 105226 ADI$IS 105216 -
ADI$MA 105236 ADISMM 105242 ADI$MS 105232
ADI$SA 105206 ADI$SM 105212 rAD!$SS 105202

105246 000064 MOI$IP 105246 MOMP 105262 M0IZPA 105306
1oispri 105300 MOISPP 10 5256 015PS 10 5272
rOl ,SP 105250 NiOI$0P 105314 NO IIP 105322

1057:2 070174 OMF$1I I C5406 CMF$IM 105 4 (0 CW$IP 105440
ClF$1S 105352 CMFSII 105376 CHPFVJM 135460 .
,r-zNIP 105430 CFr,-$ , S 105336 ONF.PI 105372
CVF .P 10:5454 CMFSPP 105424 CNFZPS 105332
CMF$SI 105412 CMF$SM 105474 CMFS 105444
C,,FS.S.S 105360 SCtIR 105360

105526 000026 VOF$RA 105544 I]FUPRM 105534 NOF$RP 105550
MOF$RS 105526

105554 000012 IOFSSs 105554
105566 000014 MOF$IS 105566 MOF$OS 105574
105602 000016 M8F$MS 105602 MOF$PS 105614
105620 000014 MOF$SA 105620
105634 000010 rOF$IA 105634
105644 000014 MOF$SM 105644 MOF$SP 105654
105660 000020 MOF$IM 105660 MOF$IP 105672
105700 000020 MOF$OA 105710 MOF$OM 105700 MOF$OP 105714
105720 000042 MOF3MA 105732 MOFSMM 105720 MOF$MP 105740

MOFSPA 105752 MOF$PM 105746 MOF$PP 105756
105762 008054 SAIZPM 105762 SAI$PP 106010 SVI$PM 105774

SVI$PP 106022
106036 000032 SAI$IP 106036 SAI$MP 106060 SASP 106040

SVI$IP 106046 SVI$MP 106064 SVI$SP 106050 0
106070 000032 SAISIM 106070 SAIZMM 106112 SAI$SM 106072

S'I$IM 106100 SVISMM 106116 S'/I$SM 106102
106122 000032 TSD$I 106142 TSD$M 106136 TSD$P 106146

TSD$S 106126 TSF$I 106142 TSFSM 106136
TSFSP 106146 TSF$S 106132 TSI$1 106142
TSI$M 106136 TSI$P 106146 TSi$S 106122

106154 000034 CPD$SSM 106176 CPF$SM 106164 CPI$SM 106160
CPL$SM 106154

106210 000030 LEO$ 106212 LGE$ 106222 LGT$ 106220
LLE$ 106210 LLT$ 106234 LNES 106232

106240 000024 TSL$I 106250 TSL$M 106244 TSLSP 106256
TSL$S 106240

106264 000044 SAF$IP 106264 SAFSMP 106320 SAF$SP 106266
SV/FSIP 106276 SVF$MlP 106324 SVF$SP 106300

106330 000044 SAF$IM 106330 SAF$MM 106364 SAF$SM 106332
SVF$IM 106342 SVF$MM 106370 SVF$SM 106344

106374 000036 NGD$A 106426 NGDSM 106406 NGD$P 106422
NGD$S 106374 NGF$A 106426 NGF$M 106406
NGFSP 106422 NGF$S 106374

106432 000030 MODSMS 106442 MODSPS 106436 MOD$SS 106432
MOD$VS 106444

106462 000046 MODSMA 106512 MODSMM 106500 MODSMP 106466
MOD$PA 106506 MOD$PM 106474 MOD$PP 106462

106530 000020 I0D$SI 106534 MOD$'SP 106530
106550 000044 SAD$IM 106550 SADSMM 106604 SADZSN 106552

SVD$Iri 106564 SVDSMM 106610 S,/D$:M 103566
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106614 000016 CCF$ 106614 CDF$ 106614 RC 106614
$RD 106614

106632 001166 ADD$IS 106702 ADD$MS 106662 ADD$PS 106656
RDD$SS 106730 SUDSIS 106714 SUD$MS 106636
SUD$PS 106632 SUD$SS 106724 SADD 106730
$SBD 106724

110020 000074 SADPM 110020 SAD$PP 110056 SVD$PM 110936
SVD$PP 110074

PRA'Y & 110114 004000 ARRAY 110114
RRA Y & 110114 0040009

HEAD & 114114 000200 HEAD 114114
HEAD & 114114 000200
DATA & 114314 000240 DATA 114314
DATA & 114314 000240 0
DATA & 114314 000240
FREE & 114554 000340 FREE 114554
FREE & 114554 000340
FREE & 114554 000340
HDR & 115114 000024 HDR 115114
HDR & 115114 000024
IQ & 115140 000004 I 115140 9
I & 115140 000004
I & 115140 000004
ATIME$ 115144 000100 ATIME 115144
OTIME$ 115244 000100 BTIME 115244
MCLI$ 115344 000632 MCLI 115344
$M.TVT 116176 000062 TVD$ 116212 TVF$ 116204 TVI$ 116234

TVL$ 116176 TVP$ 116226 TVQ$ 116220
OT 116260 001510 $ERR$$ 116770 $FPERR 116632 $OTI 116260
STOP 117770 000112 EXIT 120014 FOO$ 117770 STP$ 120014
RIO 120102 000600 DEF$ 120616 IRR$ 120102 IRW$ 120106

$GETIN 120466
GETREC 120702 000346 $GETRE 120702 $TTYIN 121202
ENDFIL 121250 000042 EOF$ 121250
CLOSS 121312 00550 $CLOSE 121312 -
$M.RMM 122062 000170 AMAXI 122104 AMINI 122062 MAXI 122072

MINI 122066
OUTREC 122252 000414 SPUTRE 122252
$M.FIO 122666 000216 $FMTDR 122666 $FMTDW 122722 $1IITI 122774
OPEN 123104 000610 $OPEN 123104
FADD 123714 000062 ADF$IS 123714 ADF$MS 123726 ADFSPS 123722 3

ADF$SS 123720 SUF$IS 123742 SUF$MS 123754
SUF$PS 123750 SUF$SS 123746 SADR 123720
$SBR 123746

FDIV 123776 000034 DIF$IS 124014 DIF$MS 124002 DIFSPS 123776
DIF$SS 124020 $DVR 124020

FMUL 124032 000034 MUF$IS 124050 MUF$MS 124036 MUF$PS 124032
MUF$SS 124054 $MLR 124054

RWLK 124066 300463 $EOFIL 124476 $GETBL 124310 $PUTBL 124066
EPRTB 124546 000100 $ERRTB 124546
ERRS 124646 002570 $ERRS 124646
SM.LCV 127436 000106 LCI$ 127436 LCO$ 127504
ADDM 127544 000116 ADF$IM 127544 ADF$MM 127556 ADF$PM 127552

ADF$SM 127566 SUF$IM 127602 SUF$MM 127633

56



SUF$PM 127632 SUF$SM 127610

ADDP 127662 000114 ADF$IP 127662 ADFSMP 127674 ADF$PP 127670

ADF$SP 127704 SUF$IP 127720 SUFSMP 127754
.IJEPP 127750 S'JF$SP 127726

ADDA 127776 000150 ADF$IA 127776 A-DFj1A 130030 ADFSPq 1302,,4
PTF$SA 130005 SUF$IA 130054 SUF$MA 13iO

).F7PA 130104 SUF$FS.A 130062 $FPPR 13@050 r'S? 1 301230

SEGMENT PARAMETER TABLE

SEG SIZE LIMIT
0 110146 130146

PPOGRPAM SIDE = 110146
DATA AREA SIZE = 000000
TRANSFER ADDRESS = 020000
STACK SIZE = 001000

07

S<< i

S7 }TI 22

S

S7Li

0
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MIDAS FORTRAN IV 11 JAN 1985 3:09:34 PM1 PAGE 001

0001 SUBROUTINE KINITC<1,X2,Y1.Y2,H,Y1,V2,P1.P2,QI,Q2,
1 , S.2,1.,N2, 11,MS. MF)

C IHITIALIZES KALMIAN FILTER FOR NIAGARA DATA
C LAST MODIF:ED BY G.UJ2HILLIPS. MARCH 1932
C

0002 tif/PR .'PA(12
97003 CCMMOi";/HEA,'D/H E?1 (8), .HDR2 8)
0004 EftBHDR1,HDR2
0005 REAL,!4 13 -28.11)Y(),11.,S168
0006 PEAL*4 P1(8) .P""),j(),23 H(),1(,,238
0007 INTEGER CRT.DATH,PERIOD,BLANK,COrMA
008 COMtON/DATA/DATA(30)/FREE/INTEG(16) ,REALX( 16) ,ALPHA( 16)
0009 REAL*8 FILDEF(5) JALPHA,ABLANK
0010 DATA FILDEF/SHODEF 3 I1H ,1H.,IH ,IH@/,ABLANK/BH
0011 DATA CRT/9/,LP/6/. 11/5/, IOUT/6/,PERIOD/1H./.BLRNK/1H/
0012 DATA COMMA/IH./,LUF/8/
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MIIDAlS FORTPAiN IV 11 JAN 1985 3:09:34 PH PPGE 802

C
0013 100 N1=0
001.4 YTE (CRT, 110)
0015 110 FORMflT(1H0.' INPUT POD 1 LI2PgPY SPECTRil'/

1'slFILElH1ECOUNT T:M'rE,REL. INTENS.(AFRPACT. ERROP)'/
21 :t'TERMINRTE IWITH (CP?)')-

0016 'JRI TE (I'OJT,112)
a3Cir 1 1 T0R11q*T'.,'POD 1 L.I3RHRY')
0018 12'- :Il=Hi+l
3019 UR ITE CR T,1 SO)NH1
0020 1.30 FORNrAT(1'X,I13,$)
0021 RERD(CRT. 148)LEN,DPTh
0022 140 FORMPT(Q,80R1)
0023 IF(LEN.LT.1) GOTO 190
0025 URITECIOUT.1,42) N1,(DPTAt(1),I' .LEN)
0602S 142 FORMflT(1H0,.I5,2X,80P1)
0027 DO 150 J=1,LEN
0028 IF(DflTR(I).EO.COMMA) GOTO 152
0030 1F(DPTA(I).EO.PERIOD) DRTP(I>=BLRNK
0032 150 CONTINUE
0033 152 NX=2
0034 MX=l
0035 NA-1
0036 CALL FREEFMCNX.MX.NR.3)
8837 FILDEF(2)=RLPHA(1)S
0038 FILDEP(4)=PLPHR(2)
0039 HDP1(NI)=RLPHR(2)
0040 IF(NX.EQ.2) GOTO 153
0042 HDR1CNI)=PLPHP(1)
0043 FILDEF(4) =fBLRNK
0044 253 CAlLL rCLH(FILDEF)
0045 N ~3S
0046 lx= 1
0047 CALL PEEFMQI(N X, HA, 2)
0040 FX=10. /PERL:(( 1)
0049 X'1 (N 1)=REiALX(2)
e050 P1I(NI)=!
0051 IF(NX.EO0.3) P1(N1)=REPLXC3)**2

C 0
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ilflikt FORTPflN TV 1! JAiN 1985 3:09:34 PM PACE 003

C
0953 M I =256
Pi 054 -:ALL LIS ItILUFXtI)

:1155 FORMAIT(' POD !, L IE:lPY EBR 3/(01.)

atE _7IT-_CT, 156)" fl1.ili
0 53 156 RiIcM L3R IMEK1 SHORT, LENGTH=% 14/)

00a59 1609 r L = wF-riS+rl)/t1
D 2I I TE (CRT, 162) P1, MS,. M. ML
D162FOMTIHM,,FL4(1,')

0060 0(l)0
0061 IJ=O
3F06 2 Do 130 J=tMS,MF,rlL
0063 mlJ= J-$IL-1I
0064 IR(MJ.&T.MF) MJ=IIF
8066 suri=o .
0067 DO 170 1=S.MS
8063 170 SuMl=Sutl+IRRRY(1I)
@06 CSF 9UM=FX,-SUMl

0071 3I IJ, NI)SUM
0072 o1(NI)=Oi(Nl)+SUM
0073 180 CONTINUE
0074 IURITE(IOUT.132) (31(I,NI),I.IM)
0079 182 FORMFIT(1HO.'CONDENSED SPECTRlIJM',2G13.3/(19X,GGlS.S))
0076 GOTO 120

0077 190 M1=N1-1
0078 IJPITE(IOUT.192)(OI)lL
0079 192 FORr1AT(1H0,'GRPNDSUMIS:',9G13.3/(1OX,OGlS.S))

C
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S
ii ZOT~N I~!11 JAN 1985 3:09:34 Pt1 PAGE 004

C

Tt I hL'1( P iH. IPT P2C2 2 L IaPqPIPY ?EP E fA'/
'UL~~grI.CJJT TIE,REL. INTEHS. (,P2t 'CT. ERROR) '/

2 17. TE2'f1I WT JTH m':
1:'. fl Vt i72 10' 0 J

- OUT --- '12',

H2035 220 H t1 1

30317 2310 E'jr~igATi:EX;,,3,$)
0038 RErl'ruCPT.24@)LEH,DATA
0039 240 FO1RAT (0,380A I)
19030I IF(LEN.LT.1) GOTO 2390
@09 2 WPRI TE ( i0UT,242) N2.(rDRTR(I),1.1LEN)
0093 242 F0PjiPT(IH0,15,2X.3,0iI)
0094 DO 250 I=ILEN
0095 IP(t'RTP(I) .EQ.Cllf) GOTO 252
0037 iP(DfTh(I).EQ.PEPIOD) DAjTR(I)=BLFANK

0099 250 CONTINUE
0100 252 NXi=2
0a,1 oi=
0102 MP=1
0103 CALL FREEFMCIN,<tMx,NR,3)
0!04 FILDEF(2)=LPHl (1)
0105 PILDEF(4)=RLPHin'(2)
0106 HDR2(N2)=flLPHP(2)
010@7 IF(NAXEQ.2) GOTO 253
0 109 HDP2I(N2) =RLPHR( 1)
0110 FILDEF(4)=RBLPNW
0111 253 CA4LL MCLI(PILDEF)
0112 N, =3
a113 M0X=I
-3114 CALL FPEEMr(N','rIY,NP.2)
0115 >10. /RElL'X( 1)

01161 >(2)-=REflL7(2)
0117 P2(N2)=1.
0113 IF(NX.EO.3) P2(N2)=REPLXC3)**2

0
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iIDA3 FORTRAN IV 11 JAH 1985 3:09:34 PM PAGE 005

£
£

120 5b

512 !I 7 POD 2I LC LUF:r! R I-lB' '/ 0:3-3

-.- fltlcr 71 --,

-125 F '6 ' Fui-T' 1:< L I18?,: P NENMEE 7A 14,' S HO0 R., LEHNG Th= A141)

0126 260 M I~3H4
D UPRITE.CPT,262) MAIHS,IFML
D2'52 F0R"nzTIH,'rr3MFM '4(4,)

0127 02I(N2) =F1.
01123 IJ=0
0129 DO 280 J=MS,MF,ML
a133 MJ =J+N!L-1I
3131 IF(,rltJ.GT.tlF) MJ=M1F
0133SMvJ
0@134 DO 21-O I=J.trlJ
0135 270 3UM=3Ut+APP~fY(J1)
@136 3IjM=F'l-,VSUM
9137 1j=IJ+1
0138 52(IJ..N2)=SUrl
0139 Q2CN2)=02(N2)+SUM
0140 290 CONTINUE
03141 WRITE(IOLT282fl5:'2(I.N2),I=1.M)
@142 232 FORPlTf.1H0,'COHDEMSED SPECTRJM' ,f3G13.3/(19X,3G13.3))
@143 5010 220

0144 290 N12=N2-1
01-15 WRITE(IOUT,292) (02(I). 1=1412)

0146 292 ROPMPAT(1HO.'GRflNDStlStS8Gl3.3/(1OX,
9 G13 .3 ))
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A.3 F]PTPRAH IV 11 JAN 1985 3:09:34 PM PAGE 0096

C
Q!30 S IH'" I =0.

- ;~1 T,1 _ ,

39 5L 32 4 ir =: UI1 I II,'aI 1:

D = I =, C .4 i ) S l U , (J)

D I (10, G 3. )

54 DO 4fl 1"M1
5 340 S-'.3 1 =SUN),1 +X1 ( I ) ", 2 ( I

D 'JFITE(CRF.341)SUMY,SUX1 (1,Xi( 1)..02(I), I = 1, H1)
D241 FORMtT * PODL: SUrY=',G13.3,', GRANDSUMX=',G13.3/
D 1 ,I10,2G13.3))

560 :-,'HORNl 1 =SJMY 1/SUMX1

e63

59 3(50 SIJMN-2 =SUMHs2+Z2 ( I) *0r,.2 ( I)

P361 FOF.iT(" POD2" SIJMY='.13.3,', GRrANDSUMX=' ,013.3/
O 1 (110.2013.3))

.50 Th0Pr12 =3SUtr'2/5UMlX2

' Si . "

S- . ,

S

S

S- .

S
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43 2CRT' ; IV I11 JAiN 1935 3:09:34 PM PAlGE 007

c
U
.- 0 Dc42 ='N

0 T 7~ i :TU

10 -4 1,N2

P22 )=P2 (l~t ) ;n

440 i:ONT I NIJ
IR I TEC TOUT,4,42) C(: 1 1 I1.,NlI

"4 442 RORMRT(1H0.' INITIRL INPUT VECTQRS'/
I IXC/POD lt3OIl3.3/(7Xt3C13.3))

'5 WPITECIOUT.444)CX2CI),I=1,N2) I
76 4-44 FORMPT(1X,'POD 2',3G13.3/(7Xj,3G13.3))

C
77( M =M'X0 (N 1 N2)

73 DO 430 I=l..N

30 420 CONTINUE

3 1 500 RETURN
32 END
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I

1E (Binary Time) Subroutine

BTIME subroutine is used to return to the user the binary time. This

-outine is written in Assembler.

n

BTIME (a,b,c,d,e)

re:

Integer to receive the Julian date.

Integer to receive the year.

Integer to receive the hour.

Integer to receive the minutes.

Integer to receive the seconds.

e

the parameter count is <5 or >5, then an exit is made to MIDAS.

mple

EGER A,B,C,D,E

.L BTIME (A,B,C,D,E)

L/A 78
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-1226 1INTEiSER-i VAPR I ABLE

1 - Z'n 1, 1ZU tTE GEP R \4IR I!ABLE

013-j 372S 
T 4L t4 PPQCEB:J-FE

rlv r7

L, - H E-

-~ - E- -E- LE

D"!F' ;*rH' Y~I ABL E
Nm I 0024016 lHEL-JE+2 VAP I ABLE

N1 0 071'46 ImN01,1TEGSEPt,2 4,P I iBLE

S ICG @0.-.422 REcL 14 vf4RIABLE
SIG3 0J02426 PEP*L -4 VAP I ABLE
91G5 '0'2'4 32 PEA1Lr-4wA gI 2 L E
NMi2 e02 4'36 INTESEP*2 '-Ci : ABLE
U!I P 02440t P EAiLrt4 ' PPI ABLE
U2 002-'4 44 :EEiL r4 -/API t80 LE
CHUlI 302490 PEqL -4 /J I B L2-
3 0 024954 INTEQ EP*2 VARPIABLE
AMAX 1 0 0000ri0 PEiL +4 PROCEDURE
ICHFLl 002496 INTEGEP* vPI 4BLE

XCH 1 0 0261-:0 PEAL +-4 -CRO4E, LE
CHIJ2 002-l-4 6 4 PE ILr 'PRPIHLE

1lHFL2 002470 t iT EG E P 2 ,4 i ABLE:
.YH 0242 PE,4L 4 TPI1 09L E

PTIME 0 0 00101n PEAL +,4 PP 1-C:E:D' 1PE
NUI 002j-475S INt T EPt2 API 4SL E
N IJ2 002940jO iTEG-ER-t *,q p i ABLE

Colyll13N EL0CF- HE D LEATH 4100200

H DRP2 000O100 PE AiLS 1 H3ARPH# 3)

COMMON BLOCK /HDR/ LENGTH 000024

HEADER 000000 INTECER'"2 ARRAY (10)

COMMON BLOCK /IQ/ LENGTH 000004

lt 000000 INTEGER*2 VARIAiBLE

102 000002 INTEGER*2 VARIABLE
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.OPTRPAN IV STJRAGE MAP 6

.I4 4E OFFSET ATTRIBIJTES

KDATE o00o04 INT2GER2-2 ARRAY (12)
X1 0r0'22 PEAL v-4 PAR,qMETER APRAY P (3)

02 3- 24 REAiLtf4 ,,RrAIN1ER ARRAY (2)

P 3 C00-Q:.12 REALt 14 PA9RAETER RF", (8)
P2 0.C0 42 RE AL4 PARAriETER ,qF.-Y (8)
01 000042 REALt4 PARAMETER A RPAY (8)

0l 000032 REAL*4 PARAMETER ARRAY (16)
Y2 000034 REAL*4 PARAMETER ARRAY (16) 0
RI 000146 REAL*4 PARANIETER ARRAY (16)
R2 000050 REAL*4 PARAMETER ARRAY (16)
SI 000036 PEAL*4 PARAETER ARRAY (16,8) VECTORED
S2 000040 REAL*4 PARAMETER ARRAY (16.8) VECTORED
AIX 000114 REAL*4 ARRAY (8)
A1so 000154 REAL*4 ARRAY (3)
A13 000214 REAL-*4 ARRAY (3)
A15 000254 REAL*4 ARRAY (3)
A2X 000314 REAL.t4 ARPRAY (3)
P2SQ 000354 REAL*4 ARRAY (8)
A23 000414 REAL*4 ARRAY (8)
A25 000454 REAL*4 ARRAY (8)
XHMI 000514 REAL*4 ARRAY (8)
XNM2 000554 REAL*4 ARRAY (3)
VARI 000614 REAL*4 ARRAY (8)
VPR2 000654 REAL*4 ARRAY (3)
XN1 00D714 REAL*4 ARRAY (3)
XN2 000754 REAL*4 ARRAY (3)
SIG 001014 REAL*4 ARRAY (8)
SIG2 001054 REAL*4 ARRAY (3)
J1PLPG C1114 INTEGER*2 ARPYA (3)
J2FLAG 301134 IMTESER*2 ARRAY (3)
IHEAD 00i154 INTEGEP*2 ARRAY (6)
AHEAD 001154 REPLA*3 APRY r22)
K 00 0014 INTEGER*2 PARAMETER VARIABLE
HR 000016 INTEGER*2 PARAMETER VARIABLE
NID 000020 INTEGER*2 PARAMETER VARIABLE S
NI 00C052 INTEGER*2 PARAMETER VARIABLE
N2 000054 INTEGER*2 PARAMETER VARIABLE
M 000056 INTEGER*2 PARAMETER VARIABLE
MS 000060 INTEGER*2 PARAMETER VARIABLE
MF 000062 INTEGER*2 PARAMETER VARIABLE
AMX 001174 REAL*4 VARIABLE
AM3 001200 PEAL*4 VARIABLE U
AM5 C61204 PEAL*4 VARIABLE
NM 001210 INTEGER*2 VAR I ABLE
THRESH 001212 REAL*4 VARIPBLE
THSIG 00 i216 PEAL*4 VARIABLE
11 001222 INTEGER*2 VARIASLE
12 r l2 1- II1TEGER*2 VAR IPBLE
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C
01136 400 CONTINUE

D ljRTEL.33) I HEAD, HDR I 7). I=1.N), (HD2(ID,I=1,N12)
13 1,3 7 IF (Hl1+N2--.'IT - '0) GOTO 423

0139-- SR I TE (LP.410)NHR.flD "CAI ..HLCHFLI.. CH2,I!CHFL2,
(V r ) I1FL AGc I) I = 1W , N ( I) ,J2FLPG I) 1.1,.N2)

K;o 413 FORiPT 5. 14.UK;hrF5 HI2.;1 :.1 PGl0. 3A 1

0 142 412 Fo0F T EX..215i: 1 10r1Pr11. 3
D UR ITE (3,4114) ( ~.TI1,I PX ).I1 2
D LJPITE(3,414) CYARit D I= 1.N1), (VPR2(1), I=I.N2)
D414 RORMPT(12X,10(1PG11.j3))

0143 GOTO 500
£

8144 420 WRITE'ILP.448)NR MIDXCH1.ICHFL1,XCH2,ICHFL2,
I ~(X1(LSIFLRG(I). I=l,NIl),(X2(I),J2FLPG(I),I=1.N2)

0145 448 FORMPT(15,14,1X,2(PS.2,P1).18C1PG10.3.A1)/
1 (16X,I8(G18.3,P1)))

0146 URJTE(3.442) NR.NID,(XN1(J),I=1.N1l)(XN2(I),I=1.N2)
8147 442 FORMPT(1X,215,1X,10(1PG11.3)/(6X.1S(G11.3)))

D URITE(3,444) (PiXI), I=1,NI). (P2X(I). Itl,N2)
D LRITE(3.7444) (VRRI(I), I=1,N1), (VPR2(I), hl,N2)
D444 FORMPT(12X.10(1PG11.3)/(GX.10(1PG11.3)))
C

8148 588 RETURN
0149 END
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C
.3100 200 111I=U-tI
0a1 U .2=M'-N42

0102 CHU 1 =0
- 03 DO 210 J=1.M
D014 210 CHjU1 =CHI+R 1 J) i-t2 I~r :1 j ) I1.)
O3 33i CHIJ 1=C-HU 1/U1I

3:0 ICHFL1ILNt
317:"CHl F CWIH:U 1,U 1)

a 1,; IF GtCH1.GT. THRESH) ICHIFLI=I3TAR
0110 CHU2 =0.
0111 DO 220 J=1,M0
0112 223 CHU2=CHUJ2+R2(J)**2/APMPX1 (72(J), 1.)
31 13 CHU2=CHU2/AJ2
0114- ICHFL2=IBLltK
0115 X,%CH2 =FXC (CRU2, U2)
0116, IFOKCH2.GT.THRESH) ICHFL2=ISTR

C
0113 300 IF(K.GT.1) GOTO 4380
0120 CALL ATIME(KDATE)
0121 WRITE(LP..305) (HEPDER(),=L,7LKDRTE
8122 385 FORMPT(1H1,2X.,7P2,3X,'PROCESSED ON ',12A2)
0123 URITE(LP,318) MSAMF,P1.THRESH.101..102
8124 318 FORMRT(1H8.'OUTPUT FOR KALMAN FILTER'/

1 1X.'USING DATA PROM CHPNNEL'. 14,' TO'..14/
2 1e)t 'CONDENSED TO',13.' OUTPUT VECTOR CHANNELS'/
3 1X,'THRESHOLD 13' .G13.3/
4 1X.'FINPL LEARNING RECORDS,'..15,' FOR POD 1,%,
5 I5,' FOR POD 2')

0125 NUI1i=r-N1I
0126 NU2=M-N2
0127 WRITE(LP,320)I1,Nl,NJl
0129 lURITE(LP,32-0)2,2flJ2
0129 320 FOF4IPT(1*X,'IMPIJT VECTOR FOR POD'.11.' HRS'.13,

I VARIABLE INTENSITIES, LEAVING",I3.' DEGREES OF FREEDOM')
0 130 IjJR ITE (LP, 360) IHE.r;D, (HDR 11I) 1= 1,H 1)

1 (HDR2(I),I=1,N2)
0131 360 FORMRT('8REC. MODE'.1X,6P2.9(AB,3X).RB/

1 (1TX.18(A8,3X))) .0
8132 LRITE(3,378) (HERDER(I).I=1,7),KDRTE
0133 370 FORMPT(1X,?A2,2X,12R2)
0134 IJRITE(3,380) (HDR1(I), 1=1,11), (HDR2(I), 1=1442)
8135 380 FORTIAT('8 REC. MODE',3)t9(RB,3X),R8/

1 (TX,18(P8,3X)))

0
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n

0069 IF(K.GT.1) flM2=MM
@071 IFGI: R. GT. 102) Hl 12= 1
00973 DO 149 I1,fl2
Q 07 4 H.2""(I)=(A2' ( I) *L>+X2 (I) 'PM"'
"Do7 5 CI 2~5 1 :~~+? )*:2) 'RMX
9076 i 23 I)=A23( 1)4 L3+X2 1) f/Pr13
0977 f?(I=P5 )YS>21)'M

003 .P~ '1 =A231* 1I) -Al2'> (I1) **2
0079 IF(K/.EQ. 1) VAR2(I) =02( I)A<2( I),**2
0081 S1C=SO.RT(VAR2(I))
0032 IFCNHM2.EQ.0) 81G2(I)=SIG
0084 IF(NM-2.EQ.0) 4THr2(I)=P2Xe(I)
09J86 IF(5102(I).GT.1.E-20) )<N2(I)='2Y12(I)-XNM2(I))/51G2C1)
@088 SIGS=SIG/'SQR3
0089 3 1G5=9 Ir/SOPS
0090 J2FLAG (I) =IBLRNK
0091 IFCN2(I).GT.THSIG) J2FLAG(I)=ISTR
0033 IF(X2(I)?-P2XWrI.GT.THSIG*SIG) J2FLRG(I)=ISTR
0095 IFA2:rI)-A2X (1).GT.THSIG*SIG3 ) J2FLAG(I)-ISTAR
0097 IFCR25(I)-P2XC1).GT.THSIG*SIGS) J2FLPGCI)=ISTPR
0099 140 CONTINUE
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£
@0G26 !00 ~L: .,'9 5*MX

'1028 t3 'i-: E.66667AM3
@029 413=AL-3+1.
Pi0i30F, FL 5 S'vl -3

0033 3flp5=300T(9.

0034 IFWHID.EQ.2.OR.NID.EO..3" MNPI=1
0036 IF(NID.GT.18.ANAD.NID.LT.100) fINt=1
@038 IP(ICGT.l) NMI=MINM0
0040 IF(NR.GT. 101) NM1=1
0042 DO 120 I=1.N1
0043 A1X<(i)=(A1XCI)*ALX+X1(I))/AMX
0044 H ISO( I) =(A1lSD( I)*ALXtX1 C J)**2)/AtIX
0045 A13( I)=<A13C I)*RL3+X1 CI))/AfI3
0046 A15(I) ='015(I),*AL5+X1 (I) '/ArI5
0047 YARICI) =A1SQ( 1)-AlX I)**20
0048 IF(K.EQ. 1) VR()Q()X()*
0050 SIG=SQRT(YVAR1(I))
0851 IF(NM1.EQ.0) SIG1CI)=SIG
0053 IFCNM1.EO.0) XNMICI)=AIX(1)
0055 IF(SIGIl).GT.1.E-20) XNl(I)=(X1(I)-XNII))/SIG1(I)
0057 S103=3 IG/30R3
0058 SIG5=SIG'30R5
0059 'lFLAG(I)=IeLANK
0060 IF(XN1(I).GT.THSIG) J1FLAGCI)=ISTAR
00J62 IFCX1CI)-IA1XCI) .GT.THSIG*SIG) J1PLAGCI)=ISTAR
8864 IF(Al3(D)-A1IX(I) .GT.THSIG*31SG3) J1FLAG(I)=ISTAR
8066 IF(A15C1)-A1XCI).GT.THSIG*51G5) J1FLAGCI)=ISTAR
0068 120 CONTINUE
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0861 SUBROUTINE KCUT(K,NR,NID.X1,X2P,P2Y..Y2.S1 .92,
I OI1,02, RI, R2 NI1,N12,M, MSMF)

C OUTPUT PROGRAM FOR THE KALMAN FILTER
C L;;ST MODIFIED BY G.W.PHILLIPS. JANUARY 1985

0602 COIIION/HERD/HDRI (3) ,HDR2(S)
0003 COPION/HAD/HEADER ( 16)
0,004 COrIMONI/IQ1, 102
0605 INTEGER HEADER,KDATE(12)
0606 PEAL*8 HDR1,HDR2
0007 REAL*4 X1(B)D(X2(8),P1(8),P2(3),Q1(3).02(8)
668 REAL*4 Y1 (16) ,Y2( 16) ,R1 (16) R2( 16).S1( 16.8) .32(16.8)
6609 REAL*4 AIX(8),AISQ(8).A13(2),A15(8)
36016 REAL*4 A2X(8rnA2S0'3),A23(8).A25:8)s<NM1(8),XnIM2(8)
6011 REAL*4 VSRI(8l).VAR2(3),XN1(3 ,X2(BX.SIGI(8),51G2(B)
0812, INTEGER J1FLAGB ),J2FLAG(8). IHEAD(6)
6613 DATA AlX/8*8./,A1SQ/8*0./.A13/8*8#(./,A15/8*8./
6614 DATA A2X/8*8./,A2SQ/8*6./,A23/8*8./.A25/8*8./
0015 DATA XNI/8*6,(./..XN2/8*6O./,SIGI/8*0./,51G2/8*8(./
6616 DATA )<NM1/8"*8./.XNt2/8*6./
6017 DATA A MX/8./,AM3/./,Al5/6O./,MNM/J/
0618 DATA THRE SH/3.6/.THSIG/2.6/.,1'1,12z 2/
6819 DATA LP'6'. IBLANK/1H K. ISTAR/1H*/
0826 REAL*8Ic AHEAD 2)
6621 DATA AHERD/8HX501 XS,BHQ2 /-
6022 EQUIVALENCE (IHEAD,AHEAD)

C
0023 CBRT(U)=IJ**.3333333
6824 TU9(U)=2./(9.*U)
0025 FX<CH(CHU.U)=(CBRT(CHU)-(1.-TUS9(U)))/SORTCTU9(U))

C
D [.JRITE(LP,20)11HIJJ=t)p
D20 FORtAT(H8W*POD., 12,': OBSERVED VEr-TOR-'.8G13.3J/(6X8G13.3)) _

D WITE(LP,46) (II.=,1
D40 FORMAT(1XVRESIDUALS-='.3G13.32/(6G1G3.3))
D SR I TE (LP. 60) (Xl ( 1) ,PlI ( I). 1=I, Nl1)
D60 FORMAT(1X,'X,P= ,4(G13.3,',',G9.3)/(6X.4(G13.3.'.%,G9.3)))
D (RITE(LP,20)12.(Y2(I),Il,M)-
D URITE(LP.48) (R2(I).I=1,M)
D URITE(LP..66) (X2(I) .P2( I).I=I.N2)
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NAME 07%SET ATTRIBUTES

0306PL4 PA RAMETER A~riqA (,3)
1003Eiv PRIAETER ARRPAY (16)

C 0002 2 1E 4 FAR.APTER AF-AY( (16,3) VECTCPED
D 30.0 2 4 PELL ,4 PmTEP PAY(S3)

0 1F 0DOi PEAL 41- Rg~4T P PAy f3)
:2 0026 PS EALf 4 PARANETER ARRAY, (S)

A, 0 0 214 0 PEAiL:'4 RRX 3)
A2 0 0010 0 REtL t4 ARRAY r,8)
K 0000DO14 INTECERc2 PARAMETER VARIABLE
N1 000032 INTEGER*2 PARAMETER VARIABLE
rM 000T34 INTEGER*2 PARAMETER ',APR11 IBL E
NR 0@0036 ItITEGER*2 PARC-METER VARIA;BLE
IA 00:3140 INTEGER*2 VARIABLE
ICRT 000142 IMITEGER*4,2 VARIABLE
A 000144 REAL*i4 VARIRBLE
B 000150 REAL*4 VARIABLES
I 000232 INTEGER*2 VARIABLE
AMAXi 000000 REAL*4 PROCEDURE
EPS 060234 REAL*4 VARIABLE
J 080248 INTEGER*2 VARIABLE
MOD 000000 INTEGER*2 PROCEDURE

COMMON BLOCK /10/ LENGTH 000004

101 000000 INTEGERYX2 VARIABLE

102 000002 1 NTEGER*2 VAR I ABLE
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0001 SUBROUTINE KSTEP(KX,Y,S,Q,OR,NM,NR)
C SETS UP NOISE VARIANCES FOR NEXT STEP IN KALMAN FILTER
C LAST MODIFIED BY G.U.PHILLIPS, APRIL 1982
C

0002 F'EqL*4 X(),( , S(1,), 0 (2 ) , PR(16), 0 0 ( 8 )

D00 F'EiL t4 A (3t) ,A2(3)
0004 . Tt 1/"iO ./. A2IS::O./

" .3005 PqTA IIJ/, ICRT/5/
l ]006 DAiTA A/O ".2".B/0.3/-

-00 COMiO/I,"IQ1. 102
C

8003 100 DO 120 1=1, N
0009 Q(I) =X( I" *.2*Q0(I)
_010 Of ') =AMAXI(0(I),EPS)
001! 120 CONTINUE
0012 DO 140 J=IM
0013 140 Rr(J)=AMAX1(Y(J),1.)

C
C CALCULATE RUNNING AVERAGES OF Q(I)
C FOR EACH OF TWJO PODS
C

0014 200 IA=IA+1
0015 IF(MOD(IA,2).EO.O) GOTO 250
0017 IF(NR.GT. 101) GOTO 230

* 0019 DO 220 I=I,N - -

0020 220 AI(I)=A*Q(I)+B*AI)
0021 230 DO 240 I=,N-
0022 240 O(1)=AMAXl(0(I).AI(I)) ,_- - -

D GOTO 230
0323 RETURN

C
0024 250 IF(NR.GT.I02) GOTO 270 5
0026 DO 260 I=1,N
3027 260 A2( 1 "=r*I)+8'A2(I)
0023 270 D0 275 I=1.W
a0029 275 0wI=AA':1<I(0 1),A21)"

D GOTO 282
0039 RETURN

C
8031 280 WRITE(ICRT, 284) IA.(A1(1).I=1,N)
8032 GOTO 290
0033 282 WRITE(ICRT,284) IA,(A2(1),I=I,N)
0034 284 FORMAT(15,8(PGIO.3))

C
0035 290 IJRITE(ICRT,292) (Q(I),I=IN)
0036 292 FORMAT(5X,8(IPGIO.3))
0037 RETURN
0038 END

0 6

*
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06681 SUBROUTINE LIBIh(LUF,M)
C REPDS DATA FROM ND SPECTRAL DATA FILES

0902 C(rlMOt,"ARRAY/RRRAY(5 12)

00.3 , EFTfE FILE LUF(6,-',U. IP/AR)
004 IVR = 193

0065 DC' 13,0 K=I..M
006 READ,LUF' IVAREND=20r)MSB,LSB
0007 RE1=MSB S

0008 RE2=LSB
0009 IF(RE2.LT.0.)RE2-G5536.+RE2
0011 IF(REI.LT.0.)REI=32'68.+REI
0013 IF(REI.GE. 16384.)RE1=REI-16384.
0015 ARRAY(K) =RE1*65536.+RE2
0016 100 CONTINUE
0017 206 M-K-1 
6616 END FILE LUF
0019 RETURN
0026 END

* 
--.

I~2 FC:RTRAh IV STORAGE MAP

NAME OFFSET ATTRIBUTES

LUF 666014 INTEGER*2 PARAMETER VARIABLE
" 00015 INTEGER*2 PARAMETER VARIABLE

IVAR 606024 INTEGER*2 VARIABLE
K 066026 INTEGER*2 VARIABLE
MSB 000030 INTEGER*2 VARIABLE
LSB 00032 INTEGER*2 VARIABLE S

REI 000034 REAL*4 VARIABLE
RE2 000040 REAL*4 VARIABLE

COMMON BLOCK /ARRAY/ LENGTH 00400

ARRAY 00000 REAL'*4 ARRAY (512)

* 7
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N e01486 INTEGER2 VARIABLE

- MAX8 000000 INTEGER*2 PROCEDURE

COMMON BLOCK /gRRA"(.> LEHGTH 004000

AFRA'i' 0,30.OF1 REAL t4 ARRAY (512)
I-

COtON . LL,.HEAD/ LENGTH 0;02

D HDR1 0C-,'Q00 rEciL-,8 ARPRAY (8)
" - HDR2 000100 AEL:S ARRAY ()

COMMON BLOCK /DATA/ LENGTH 800248 I

DATA 088880 INTEGER$2 ARRAY (80)

COMMON BLOCK /FREE/ LENGTH 00340

INTEG 0008809 INTEGER*2 ARRAY (16)
REAL' 880840 REAL*4 ARRAY (16)
ALPHA 800140 REALt,3 ARRAY (16)

* p

*° I
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NAME OFFSET flTTRIEUTES

0l 0014 REiL:4 ,:P3pETER fpprY (3)Th~jP], ,-.MEE , .. RRmY K8)
Do O,3 1 *5 r,E-,- ; .... 'Ff; A,-T 71 'r' . ", l;

- C!, ........... -E , , 4 F'4 , I-TER ,RRA', (16)

SE -, _A -P TER WRk" (1'.3) VETORPED
2 80-4-4 REAL-4 PARAI'ET3HR ARR'Y' (16,3) ',VECTORED

P1 0 092 PEAL -4 PPRflM ETE R SRRAY ,3)
P2 Q0CI4 FEAL 4 PSARk-VETER ;AY (3)
Q1 C 6 R EAL: F.4 PARAMETER ArPPAY (8)
Q2 0C0040 REAL4 PARAETER ARRA" (8)
H 00 00-4 REAL: x4 PARAMETER ARRAY (8)
",I1 @00626 REAL.K4 PARAMETER A PPA", 3.3) VECTORED
72 30! Ci z PEAL.4 PARAMETER ARRAY (3,8) VECTORED
FILDEF 000060 REAL*8 ARPAY (3)

S 000046 IHTEGER*2 PARAMETER VA R IfBLE
H2 060050 IMTEGER*2 PARAMETER v'PARPBLE S
M 000052 INTEGER*2 PARAMETER vARIPBLE
MS 008354 INTEGERs'2 PARAMETER ".,R:BLE
MF @06056 INTEGER- ,2 PARAMETER VARIABLE
CRT 000140 ItTEGER*2 VARIABLE
PERIOD 000150 INTEGER*2 VARIABLE
ELANK 009152 INTEGER*2 VARIABLE

a COlMA .00154 INTEGERA'2 VAR I PLE
ABLANK 000138 REPALv8 VARIcqBLE
LP 000142 INTEGER*2 VARIABLE
I 000144 INTEGER-2 N/AR I BLE
!OUT 005!46 IHTEGER-x2 VARIABLE
LUF 000156 IHTEGEhR2 VAR IABLE
LE1 001322 INTEGERt. N,:'R I ASLE
I 00 1 324 I NTEGERt2 V'R I ABLE

00 1 326 HTECEP*2 ',."AR IABLE
6 Y0 1 3 0 INTEGERK2 'VAR I AkOLE

A 8~lf01332 I t.ITEG GEIR 2 VARIABLE
FREEFM 00000 REAL*4 PROCEDURE
MCL I 000000 IHTEGER*K2 PROCEDURE
FI 001334 REAL*4 VARIABLE
MI 01340 INTEGER 2 VAR IABLE
LIBIH 000000 INTEGER*2 PROCEDURE
ML 001342 IHTEGER*2 VARIABLE
Ii 001344 INTEGER*2 VARIABLE
S 001346 INTEGER*2 VARIABLE
MJ 80i350 INTEGER*2 VARIABLE
SUM 001352 REAL*4 VARIAKLE
SUM'?1 001356 PEALY4 IvRf ABLE
SUMY2 132F REHiL,4 VAfRIrABLE
SUMYI 001 66 2Eq>I_4 VAR I ABLE
KORMl 001 :372 7.EiLt.4 VRP M eLE

SUYi? 0037T6 REAL}'-4 ',,.ER IASBLE
>IJOPM2 00 1402 PEL',_!4 'VAR IASLE

65
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MCLI (MIDAS Command Line Interpreter) Subroutine

The MCLI subroutine linked to FORTRAN allows the user to perform MIDAS
control console statements from a FORTRAN program. This routine is written
in assembler.

Form

| CALL MCLI (<string>[<var>])

where:

<string> ASCII string to be executed; the string must have the same
leading and terminating character; e.g., CALL MCLI ('@LUP@').

<var> Optional integer variable to receive the error code. If no
<var> is specified and an error occurs, then a direct return
to MIDAS is taken.

Codes returned in <var> are as follows:

1 if no errors normal condition.

* 2 if CLI$ has returned an error.

3 if MIDAS command name is invalid.

Notes

The user should note that if MCLI is called with <1 or >2 arguments, then an S

- immediate return is made to MIDAS.

The following MIDAS commands are forbidden in the MCLI subroutine: ABORT,
BYE, CHAIN, DUPLICATE, ENDJOB, GOTO, HELLO, INIT, MESSAGE, PATCH, PAUSE,
PROMPT, and REORDER.

The RUN command will cause the terminal to cease operating if either the
calli'.g program or the invoking program does an input from the terminal. The
terminal will cease operating after both programs exit. This may require
using CONTROL P to restore the terminal.

194L/A 79
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MTAPEF (FORMATTED MAGNETIC TAPE) SUBROUTINE

The MTAPEF subroutine controls the magnetic tape and its related functions.

The subroutine is compatible with either 7 or 9 track magnetic tape. This

suDroutine is written in Assembler.

Form

CALL MTAPEF (a,b,c,d,e)

where:

a = Command: INTEGER*2 variable (required argument).
= 1 - Initialize control formatter (a,b).
= 2 - Transport off-line (a,b).
= 3 - Rewind (a,b).

- 4 - Search for logical EOT (a,b).
= 5 - Search for file (a,b,c).
= 6 - Search for record (a,b,c).
= 7 - Read one record (a,b,c,d,e).
= 8 - Verify one record (a,b,c,d,e).
= 9 - Write one record (a,b,c,d).
= 10 - Not used.
= 11 - Over write one record (a,b,c,d).
= 12 - Dump one record (a,b,c,d).
= 13 - Write one filemark (a,b).
= 14 - Write a logical EOT (a,b).
= 15 - Open transport (a,b,c).
= 16 - Close transport (a,b).
= 17 - Tagword (a,b,c,d)

b = Error Number: INTEGER*2 variable (required).
= 1 - No error.
= 2 - Transport assigned to other/or no user.

=3 - Magnetic tape transport number error.
= 4 - Segment is read only.
= 5 - Segment is not accessible for I/O.
= 6 - Memory is not contiguous.
= 7 - Cross segments have different status.
= 8 - No filemark detected for last operation.

* = 9 - Filemark detected during last operation.

= 10 - Located on or past physical EOT.
= 11 - Record read less than list word #14.

= 12 - Record read greater than list word #14.

= 13 - Invalid or undefined OP code.
= 14 - Data late.

* = 15 - Invalid password.
= 16 - Motion error.
= 17 - Verification error.
= 18 - Write protect error.
= 19 - Parity CRC or LRC error during read.
= 20 - Operation attempt on off-line transport.

* = 21 - No logical EOT detected during operation.

80
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= 22 - Logical EOT detected during operation.
= 23 - Magnetic tape not off-line.
= 24 - Undefined error bit in status.
= 25 - Executive error during operation.
= 26 - Illegal number of arguments.
= 27 - Illegal command number.
= 28 - Record length greater than 513 bytes for 7 track transport.

c : Command Parameter 1: INTEGER*2 variable.

Command Number Parameter

5 # files to skip

6 # records to skip
7 # bytes to skip
8 # bytes to skip
9 # bytes to write

11 # bytes to write 0
12 # bytes to write
15 # transport to open
17 Subcommand code (c)

c = 1 - Get tagword
c = 2 - Increment tagword
c = 3 - Put tagword 0

d = Command Parameter 2: INTEGER*2 variable or array name.

Command Number Parameter

7 # bytes to read 0
8 # bytes to verify
9 Array name to write

11 Array name to write
12 Array name to write
17 Get, Increment, or Put tagword

e = Command parameter 3: Integer variable.

Command Number Parameter

7 Array name to read
8 Array name to verify 0

81

• . L . .• : . .- . . -. . ,. -: - . . . . . . . . . . .. . . - .. . - :• . . - . . , . -'.



OANDC (Open and Close) Subroutine

The OANDC subroutine allows the user to open a file and get the parameters in
the device control block (DCB) table. If the input parameter EMFLAG is set
to zero, the file is opened. The end sector is moved to its maximum extent.
If the file is empty, a flag is returned to the user as EMFLAG=1 to indicate
file was empty. OANDC then closes the file so that the FORTRAN program can
open it. If a FORTRAN program uses OANDC, the program must call OANDC before
the first read/write to the logical unit in the FORTRAN program. This
subroutine is written in assembler.

Form

CALL OANDC (lunit,error,dvcode,absect,vlsect,dataty,rcsize,bylast,emflag)

where:

All the parameters are integers and have the following values:

lunit Logical unit number (1-12) of the file (input parameter).

error Error flag. Contains system error number if error occurred;
otherwise set to zero. A negative error number means open error; a
positive error number means close error.

dvcode Device code (output parameter).
= 0 - Teletype.
: 2 - Dummy device.
= 3 - Line printer.
= 4 - High speed paper tape punch.
= 5 - High speed paper tape reader.
= 6 - Disk file.

absect Absolute number of sectors in the file (output parameter).

vlsect Valid number of sectors in the file (output parameter).

dataty Data type (0-255) (output parameter).

rcsize Record size (0-255) (output parameter).

bylast Number of bytes in the last sector (1-256) (output parameter).

emflag Empty flag (input and output parameter).
Input - If zero, a file will have its end sector moved out to the

absolute end sector minus one and bytes in the last sector
set to 256.

Output - Set to one if file was empty.

J.
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-ypenaix 0: Ii,1SL* Subroutines

2. LEQTiF

3. LUDATF

4. LUELMF

5. UERTST0

0. V(1ULFF

7. VMULFP

*Copyright, International Mathematical and Statistical Library, Inc.
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MIDAS FORTRAN IV 21 DEC 1984 9:27:18 AM PAGE 001

C SUBROUTINE DDKALM
C CASED ON IMSL ROUTINE NAME - FTKALM

C
C -----------------------------------------------------------------------Cc
C CLi'UTER - ND 6620
c ,i
C LATEST RE'ISION - JULY 1981 BY G..P.
c
C PURPOSE - KALMAN FILTERING
C
C USAGE - CALL DDKALM(KX,H,Y,S,QOR,P,.IN, IS..IL,N,MI,L,
C T1,T2, IT,T3, IER)
C
C ARGUMENTS K - INPUT STEP COUNTER. K=S,1,2,...
C UHEN K IS EQUAL TO ZERO, VECTOR X SHOULD
C CONTAIN THE PRIOR ESTIMATE OF THE MEAN OF X,
C AND THE PROGRAM CALCULATES THE ESTIMATED
C VARIANCE OF X AS P=GQG-TRANSPOSE AT STEP 0.
C X - INPUT/OUTPUT VECTOR OF LENGTH N. ON INPUT,
C X IS THE STATE VECTOR AT STEP K, AND ON
C OUTPUT, X CONTAINS THE ESTIMATED STATE
C VECTOR AT STEP K+1.
C H - INPUT VECTOR OF DIMENSION N. H IS THE
C TRANSITION VECTOR AT STEP K. S
C Y - INPUT OBSERVATION VECTOR OF LENGTH Ml AT
C STEP K+1.
C S - INPUT MATRIX OF DIMENSIO'i Ml BY N AT STEP K+I.
C a - INPUT VARIANCE VECTOR OF DIMENSION L
C AT STEP K.
C R - INPUT VARIANCE VECTOR OF DIMENSION
C Ml AT STEP K+I.
C P - INPUT/OUTPUT MATRIX OF DIMENSION N BY N.

ON IHPUT, P IS THE VARIANCE MATRIX OF X .-

C AT STEP K. ON OUTPUT, P IS THE ESTIMATED
C VARIANCE MATRIX OF X AT STEP K+I.
C IN - INPUT ROW DIMENSION OF THE MATRICES H,G, AND P
C EXACTLY AS SPECIFIED IN THE DIMENSION STATE-
C MENT IN THE CALLING PROGRAM.
C IS - INPUT ROW DIMENSION OF THE MATRICES S AND R
C EXACTLY AS SPECIFIED IN THE DIMENSION STATE-
C MENT IN THE CALLING PROGRAM.
C IL - INPUT ROW DIMENSION OF THE MATRIX 0 EXACTLY
C AS SPECIFIED IN THE DIMENSION STATEMENT IN
C THE CALLING PROGRAM.

8
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C N - INPUT SCALAR. SEE DESCRIPTIONS OF XH.GM.P.
C N MUST BE GREATER THAN 0.

IMl - INPUT SCiPLAR. SEE DESCRIPTIONS OF Y,SR,T.
Ml MUST BE GFIAThTR THAN 0.

L - INPUT SCALAR. SEE DESCRIPTION'S OF G,Q. 0
1 L U!J'ST BE GREAHTER THAN 0.
: L MUST EOUJAL N
CT - .OPK MiTPI. OF DIMEHSION NM BY NM, WHERE
C HM IS HE i,qXIMUM OF N AND Ml.
C T2 - W.JORK MATRIC OF DIM'ENSION NM B'Y' NML, WHERE -

C IML IS THE MAXIMUM OF NM AND L.
C IT - ROW DIMENSION OF THE MATRICES TI AND T2
C EXACTL";' AS SPECIFIED IN THE DIMENSION
C STATEMENT IN THE CALLING PROGROM.
C T3 - WORK VECTOR OF LENGTH Ml.
C IER - ERROR PARAMETER. (OUTPUT)
C TERMINAL ERROR
C IER=129 INDICATES ONE OF IN, IS, IL, OR IT
C IS TOO SMALL, OR THAT ONE OF N, Ml,
C OR L IS NOT A POSITIVE INTEGER.
C IER=I3O INDICATES AN ERROR OCCURRED IN
C IMSL ROUTINE LEQTIF.
C
C REOD. IMSL ROUTINES - LEOTIF.LUDATFLUELMFUERTST,
C VMU ULFF,'MULFP,VXRDDVXMULVXSTO S
C -----------------------------------------------------------------------

85
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-ORTRAN IV 21 DEC 1984 9:27:18 AM PAGE 003

0001l 2UBROUTI.NE DDKALM (K,X,H,'YS,,R,P.,IN,!S, IL,NM1,L,T1,T2,IT,
I TS. IER)

E SPECIFICATIONS FOR ARGUMENTS

0 2 INTEGER K, IN.. IS, IL,N,tI,L, IT, IER
O -7SR ALi ',(I1) .A I ( N) ,",( 1), S IS, 1) , 1) (i1L) ,

R. IS) ,P( IN, 1) ,TI (IT. 1) .T2( IT., 1) T3( 1)
SPECIFICATIONS FOR LOCAL VARIABLES

P004 IiTEGER 1,0.,14
0005 DATA 10/0/, Il/l-

FIRST EXECUTABLE STATEMENT p
-206 IF (1M.GE.N AND. IS.GE.MI AND. IL.GE.L

.ND. (IT.GE.N .OR. IT.GE.M1) .AND. N.GT.0
* .AND. Ml.GT.0 AND. L.GT.0) GO TO 5

0003 IER = 129
0009 GO TO 9000
0010 5 !ER = 0

D CALL KPRINT(K,X,H,G,Y.S,Q,RP,IN, IS,IL,N,M1,L)
C CALCULATE P IF K = ZERO

0011 TF (K .ME. 0) GO TO 10
0013 DO 6 I=1,N
0014 DO 6 J=1,N
0015 6 P(I,J)=0.
8016 DO 8 1=.1N
0017 8 P(I,I)=Q(I)

C CPLCULATE X-PRIME AT STEP K+I-
0018 10 DO 15 I=1,N
0019 15 X(1) =X(1)*H(I)

C CALCULATE P-PRIME AT STEP K+"
0020 DO 20 1=1,N
0021 DO 20 .=1,14
0022 20 P(I,J)=P(I,j),*H(i)*H(J)
0023 DO 25 I= , .
0024 25 PI, I)=P(I ,I)+OI)

86
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C CALCULATE MA1TRIX K AT STEP K+l

8,825 C.ALL ,;r1uLFP ( S, Pri, N, N, 131 IN,T2, IT, iER)
V3]10 C L"', L' U0LFP (T2,. S.MI, N, I T, 13,T , T E 

..

0027 £O ,5 I = 1,411 

..

92 :. CCNTINUE

0030 C:-LL L'-T-FJ1, tI41 IITT2,I0,T3'ER)

,31 @7 SIiE: .EQ. 0) GO TO 4.

3333 IE 
= 130

0034 GO TO %890

835 40 O 50 1 = IMi

8836 DO 45 J = I,N

0037 TI(J,I) = T2(1,J)

0038 45 CONTINUE

8839 5e CONTINUE CALCULATE X-HAT AT STEP K+l

0840 55 CALL VMULFF ( S, x,m1, 
NI,.13,IN,T3,IS,IER)

• 041 DO 60 I 1,M1

0842 T3(1) = T3(1) - Y(1)
8843 68 CO0tT 1NUE

044 CALL VrIULFF (TI,T3, N,MI,II,IT,IST2,ITPIER)

8845 DO 65 1 = I.M

884G X(I) = X(I) - T2(I,1)

C047 5 CONTINUE 
CALCULATE P T STEP K+1 

p

0048 CALL VMULFF (TI, S, N,MI. N, IT, IS,T2,, 
T, IER)

8849 CALL VMULFF (T2. P. HN NN IT. IN,Tl.IT. IER)

885e DO 75 1, N

0051 DO 78 j - IoN

0052 P(lJ) P(IJ) TI(IJ)

0053 78 CONTINUE

0054 75 CONTINUE

0055 GO TO 9805

0856 9088 CONTIMUE
805? CALL UERTST (IER,6HDDKALM)

058 9885 RETURN
8059 END
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11DAS FORTAN IV STORAGE MAP

NAME OFFSET ATT7BUTES

0 C C2 PEh' t4 PARAMETER ARRAY (1)
- 08001O PEAL: .4 PR ETE R ARR' (IN)

0 0 -4 ifT7_.ER*2 PARAMETER V,?RIABLE
Y' ~~ F-.:AO:J "EL4 PAPAMEITER AR.RAY 1i) ,,

;JXJ' 4 fL x4 PARAMETER RRA i (I S, !)
IS j u03 -3 INTEGER*2 PARAJETER VARIABLE
O 080 006 PEAL*-4 PARWI'ETER ARRAY (IL)
IL 000040 INTEGER*12 PARAMETER VRIABLE
R 00j30 REAL''4 PARAMETER ARRAfY (IS)
P 000O32 REAL:*4 PARAMETER ARRAY (IN, I)
TI 00C050 PE.qL k.4 PARAMETER ARRAY (IT,I)
IT 000854 INTEGER*2 PARAMETER VARIABLE
T2 080852 REAL*4 PARAMETER ARRAY (IT,4)
T3 80j056 REAL*4 PARAMETER ARRAY (1)
K 080014 INTEGER %2 PARAMETER VARIABLE
N 000042 INTEGER*2 PARAMETER VARIABLE
;!1 80844 INTEGER*2 PARAMETER VPRIABLE
L 080846 INTEGER*2 PARAMETER VARIABLE
IER 008060 INTEGER*2 PARAMETER VARIABLE
I 80076 INTEGER*2 VARIABLE
le 880862 INTEGER*2 VARIABLE
I b80864 INTEGER*2 VARIABLE

J 088108 IITEGER*2 VARIABLE
VMULFP 080800 REAL-4 PROCEDURE
LEOTIF 8008 INTEGER*2 PROCEDURE
VMULFF 88808 REAL*4 PROCEDURE
UERTST 88888 REAL,*4 PROCEDURE S
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C IMSL ROUT T NE lAME - LEOTiF

CC 'I !P 11TE R - GD 76210
C

L A IES T IO c 10' 1A921 B'Y G.IW.P. .

C ;_RUODE - LINEAR EQUATION SOLUTION - FULL STORAGE --

C MODE - SPACE ECONOMIZER SOLUTION.
C
C USAGE - CALL LEQTiF (A,M.NIAB, IDGTUKAREA,IER) B
C
C ARGUMENTS A - INPUT MATRIX OF DIMENSION N BY N CONTAINING
C THE COEFFICIENT MATRIX OF THE EQUATION
C AX = B.
C ON OUTPUT, A IS REPLACED BY THE LU
C DECOMPOSITION OF A ROUUISE PERMUTATION OF
C A.
C M - NUMBER OF RIGHT-HAND SIDES. (INPUT)
C N - ORDER OF A AND NUMBER OF ROWS IN B. (INPUT)
C IA - ROW DIMENSION OF A AND B EXACTLY AS SPECIFIED
C IN THE DIMENSION STATEMENT OF THE CALLING
C PROGRAM. (INPUT)
C B - INPUT MATRIX OF DIMENSION N BY M CONTAINING
C RIGHT-HAND SIDES OF THE EQUATION AX = B.
C ON OUTPUT, THE N BY M SOLUTION X REPLACES B.
C IDGT - INPUT OPTION.
C IF IDGT IS GREATER THAN 0, THE ELEMENTS OF
C A AND B ARE ASSUMED TO BE CORRECT TO IDGT
C DECIMAL DIGITS AND THE ROUTINE PERFORMS

AN ACCURACY TEST. S
C IF IDGT EQUALS ZERO, THE ACCURACY TEST IS

BYPASSED.
C UKAREA -WUORK AREA OF DIMENSION GREATER THAN OR EQUAL
C TO N.
C IER - ERROR PARAMETER. (OUTPUT)
C TERMINAL ERROR
C IER = 129 INDICATES THAT MATRIX A IS
C ALGORITHMICALLY SINGULAR. (SEE THE
C CHAPTER L PRELUDE).
C WARNING ERROR
C IER = 34 INDICATES THAT THE ACCURACY TEST
C FAILED. THE COMPUTED SOLUTION MAY BE IN
C ERROR BY MORE THAN CAN BE ACCOUNTED FOR 0
C BY THE UNCERTAINTY OF THE DATA. THIS
C WARNING CAN BE PRODUCED ONLY IF IDGT IS
C GREATER THAN 0 ON INPUT. (SEE CHAPTER L
C PPELUDE FOR FURTHER DISCUSSION).
C
r -------------------------------------------------------------------

80

89 .

.. . ... . " '-- "- '- '-" -- " " , ,,, ,,, -'" ,, - d li m . . . . .. . . .. .. .. :S



DAS FGRTR:;N IV 7 JUL 1981 3:01:00 PM PAGE 002

C

:01 ~U~SOUTIN.E LEQTIF (R.M.'4,AIDGT.LKAREAIER)

02 AiAENSIN A. I .B( IA. I) .JK;REA( 1)
C INITIALI:E IER 0
C FIRST EEICUTPEBLE STATEMENT

D03 !EP=O 
DECOMFPOSE A

-04 CALL LIJDATF (PA.P.N,IDGT.D1.D2,KIKEA.JKAEPi, JA. IER)
305 IF (IER .GT. 123) GO TO 9000

C CALL ROUTINE LUELMF (FORWARD AND
C BACKWARD SUBSTITUTIONS)

a07 DO 10 J=IM
08 CALL LUELMF (A,B(1,J),KAREA,N,IA,8(l,J))
09 10 CONTINUE
010 IF (IER .E. 0) GO TO 9005
012 9000 CONTINUE
013 CALL UERTST (IER,6HLEOTIF)
014 905 RETURN
015 2ND

IIDAS FORTRAN IV STORAGE MAP

ipArE OFFSET ATTRIBUTES

I 80014 REAL,*4 PARAMETER ARRAY (IA,I)
.A 000022 INTEGER*2 PARAMETER VARIABLE
1 000024 REAL*4 PARAMETER ARRAY (IAI)
JKAPER N00030 RERL*4 PARAMETER ARRAY (1)
1 00001G INTEGEP*2 PARAMETER VARIABLE
4 000020 INTEGER*2 PARAMETER VARIABLE
[DWT 000026 INTEGER*2 PARAMETER VARIHBLE
[ER 000032 INTEGER*2 PARAMETER VARIABLE
UDATF 000000 INTEGER*2 PROCEDURE
)1 000044 RLPL*4 VARIABLE
)2 030050 REAL*4 ',APIABLE
JA 000054 REAL*4 VARIgABLE
1 000060 INTEGER*2 VARIABLE

UELMF 000000 INTEGER*2 PROCEDURE
JERTST 000000 FEAL*4 PROCEDURE
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C IMSL ROUTINE NAME - LUJDATF
C

C ,::PUT I D'D- D-200

T I
_HIt , ' 'v!S OHI'IA", 122 1 D G.1I.J. p

- , PU? POSE -S E DrCO-mPOSITION BY THE CROUT ALGORITHM
WITH OPTIONAL ACCURACY TEST.

C USAGE - CALL LUDATF (A,LIJiIA,IDGT,D1,D2,IPVT,
C EOU IL JA, IER)
C

C ARUMEHTS A - INPUT MATRIX OF DIMENSION N BY N CONTAINING
C THE MATRIX TO BE DECOMPOSED.
C LU - REAL OUTPUT MATRIX OF DIMENSION N BY N
C CONTAINING THE L-U DECOMPOSITION OF P;
C ROJWISE PERMUTATION OF THE INPUT MATRIX.
1: FOR A DESCRIPTION OF THE FORMAT OF LIJ. SEE

C EVRAMPLE.

C N - INPUT SCALAR CONTAINING THE ORDER OF THE
C MATR IX A.
F IA - INPUT SCALAR CONTAINING THE ROW DIMENSION OF
C MATRICES A AND LU EXACTLY AS SPECIFIED IN S

THE CALLING PROGRAM.
C IDGT - INPUT OPTION.
C IF IDGT IS GPEATER THAN ZERO, THE NON-ZERO
C ELEMENTS OF H ARE ASSUMED TO BE CORRECT TO
C IDGT DECIMAL PLACES. LUDATF PERFORMS AN
C ACCURACY TEST TO DETERMINE IF THE COMPUTED
1 DECOMPOSITION IS THE EXACT DECOMPOSITION S

OF A MATRIX JHICH DIFFERS FROM THE GIVEN
ONE BY LESS THAN ITS UNCERTAINTY.

1] IF IDGT IS EUQUAL TO ZERO, THE ACCURACY TEST
C IS BYPASSED.
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DI - OJTPUT SCALIR COITAINING ONE 3F THE TO
c COPO1ENTS CF THE D-T. -INA;T. SEE

..R.IPTION OF P! _rIETEP D2,. SELOW.
U- OUTPUT sr:;L. CONTiNIIMG ONE OF THE
T'..O C7MPOI',LENTS OF THE DTERMIHANT. THE

'IETER>IBAT MIAY 3E TevALlqTED A-* (D1)(:2*'KD2).
-iJTPUT VE:TOR OF LEMI'tTH I Cb1T IN AG ThEa,-l I H T01-T 14G TH--

.ER,'1TiT .1, IHDI CES. SEE DOCUMENT
(AL GORITH r ..EOUIL - OUTPUT ~ECTOR OF LENGTH N CONTAINING

c RECIPPOCILS OF THE ABSOLUTE V'ALUES OF
THE LARGEST I IN -ESOLUTE VALUE) ELEMENT

I IN EACIH ROW.
- - ACCIJRACY TEST PARfrETER,. OUTPUT ONLY IF
C IDGT IS GREATER THqN ZERO.
C SEE ELEMENT DOCUMENTATION FOR DETAILS.
C IER - ERROR PARAMETER. (OUTPUT)
C TERMINAL ERROR
C IER = 129 INDICATES THAT MATRIX A IS
C ALGORITHMICALLY SINGIJLAR. (SEE THE

CHAPTER L PRELUDE).
C UJARNING ERROR
C IER = 34 INDICATES THAT THE ACCURACY TEST
C FAILED. THE COMPUTED SOLUTION MAY BE IN
C ERROR BY MORE THAN CAN BE ACCOUNTED FOR
C B',' THE UNCERTAIHT",' OF THE DATA. THIS

WARNING CAN BE PRODUCED ONLY IF IDGT IS
C GREATER THAN 0 ON INPUT. SEE CHAPTER L
C PRELUDE FOR FURTHER DISCUSSION.

C REQD. IMSL ROUTINES - UERTST,UGETIO
C
C PEMIARKPS A TEST FOR SINGULARITY IS MADE AT TWO LEVELS:
C I. A ROI.J OF THE ORIGINAL MATRIi'< A IS MULL.
C 2. A COLUMN BECOMES NULL IN THE FACTORI FATION PROCESS.

C
C -----------------------------------------------------------------------
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MIDAS FORTRAN IV 21 DEC 1984 11:56:11 AM PAGE 003

C
0001 SU3ROUTINE LUDATF (A, LU,NI,IDGT,DI,D2,IPVT,EQUILIJAIER)

£
0002 DIMEHSION A(IA.1),ALU(iA,I),IPVT(1),EQUIL(1)
0003 DATA -,PO,ONE.FCURS IXTN,SIXTH/0., 1., 4.,

* 16.,!.0625/
c FIRST EXECUTABLE STATEjIENT
C INITIALIZATION
D WRITE(6, 1000)
D1000 FGFMAT(Hi,'ENTERING LUDATF, INPUT MATRIX')
D DO 1020 I=I,N .
D JRITE(6,1010)(A(I,J),J=1..)
DIIO FORMAT(X,8G13.3/(5X,BG13.3))
D120 CONTINUE

0004 IER = 0
0005 RN = N
0006 UREL = ZERO
0007 D1 = ONE 6
0008 D2 = ZERO
0009 BIGA = ZERO
0010 DO 10 I=I,N
0011 BIG = ZERO
0012 DO 5 J=I,N
0013 P = A(IJ)
8014 ALU(IJ) = P
0015 P ABS(P)
0016 IF (P GT. BIG) BIG = P
0018 5 CONTINUE
0019 IF (BIG ,GT. BIGA) BIGA = BIG
0021 IF (BIG .EO. ZERO) GO TO 110
8023 EOUIL(I) = ONE/BIG
0024 10 CONTINUE
0025 DO 105 J=iN
0026 JM1 = J-I
0027 IF (JM1 .LT. 1) GO TO 40

939
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£ COMPUTE U(IJ), Iia ..... J-1

0629 DO 35 Ial,JM1
030 SUM - ALU(I,J)
0031 Iml I-I .

0032 IF (fDGT .E. 0) GO TO 25 .
C WITH ACCURACY TEST

0934 A! = ABS(SUM)
0035 UI = ZERO
8036 IF (IMI .LT. 1) GO TO 20
0638 DO 15 K-I,IM1-
0039 T = ALU(IK)*ALU(K,J)
0040 SUM - SUM-T
6641 WI = UI+ABS(T)
0042 15 CONTINUE
8043 ALU(IJ) = SUM
8644 20 WI - WI+ABS(SUM)
0045 IF (AI .EQ. ZERO) Al BIGA
0047 TEST = WI/Al
048 IF (TEST .GT. WREL) UREL = TEST
0056 GO TO 35

C WITHOUT ACCURACY
6651 25 IF (IMI .LT. 1) GO TO 35
053 DO 38 K=I.IMI
8854 SUM a SUM-ALU(IK)*ALU(KJ)
0655 30 CONTINUE p
0656 ALU(I,J) * SUM
805? 35 CONTINUE
6658 40 P - ZERO

P.
"3 "
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C COMPUTE U(JJ) AND L(I,J), I-J+1...
8859 DO 70 I=J,N
90860 SUM = ALU(IJ)
0861 IF (IDGT .EQ. 0) GO TO 55

C WITH ACCURACY TEST
9063 Al = Aes(SUM)
064 U! 7 RO
0065 IF (Jll .LT. 1) GO TO 50
3867 DO 45 K=I.JMI
8068 T = ALU(I,K), ALU(K,J)
8069 SUM = SUM-T
8070 WI - WI+ABS(T)
8871 45 CONTINUE
8872 ALU(I,J) = SUM
8073 50 WI = WI+ABS(SUM)
0074 IF (AI .EQ. ZERO) Al =aIGA
0076 TEST = WI/AI
0077 IF (TEST .GT. WREL) WREL = TEST
8879 GO TO 65

C WITHOUT ACCURACY TEST
080 55 IF (JMI .LT. 1) GO TO 65
8082 DO 60 K=I,JMI
8883 SUM = SUM-ALU(IK)*ALU(KJ)
8084 60 CONTINUE
0085 ALU(IJ) = SUM S
8886 65 0 = EQUIL(I)*ABS(SUM)
8087 IF (P .GE. 0) GO TO 78
8089 P = O
8890 IMAX = I
0891 78 CONTINUE

95
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C TEST FOR ALGORITHMIC SINGULARITY
0092 IF (RN+P .EQ. RN) GO TO 110
8094 IF (J .EQ. IMAX) GO TO 80

C INTERCHANGE ROWS J AND IMAX
0096 DI = -DI S
0097 DO 75 K=I,N
8098 P = ALU(IMAX,K)
8099 ALU(IAMAXPK) = RLU(J.K)
8100 ALU(J ,K) = P
801 75 CONTINUE
0102 EOUIL(IMAX) = EOUIL(J)
0103 80 IPVT(J) = IMAX S
0104 Dl - D1*ALU(J,J)
0105 85 IF (ABS(D1) .LE. ONE) GO TO 90
0107 DI = D1*SIXTH
8108 D2 = D2+FOUR
8109 GO TO 85
0110 90 IF (ABS(DI) .GE. SIXTH) GO TO 95
0112 D1 - D1*SIXTN
0113 D2 - D2-FOUR
8114 GO TO 90
6115 95 CONTINUE
8116 JPi = J+l
0117 IF (JPI .GT. N) GO TO 105

C DIVIDE BY PIVOT ELEMENT U(JJ)

0119 P = ALU(J.J)
8120 DO 100 I=JPIN
8121 ALU(IJ) = ALU(IJ)/P
6122 108 CONTINUE
0123 105 CONTINUE

p
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C PERFORM ACCURACY TEST
0124 iF (IDGT .EO. 0) GO TO 9005
8126 P =:,N-3
0127 lWA = P:.REL
3128 IF (IJA+li3,-J.-(-IDGT) HE. WA) GO TO 9005

0130 21? = :24
S12-:1 GO TO .OO:.

C ALGOiRITHMIC SINGULARITY
8132 110 IER =129

0133 DI = ZERO
0134 D2 = ZERO 0
6135 9000 CONTINUE

C PRINT ERROR
6136 CALL UERTST(IER,6HLUDATF)

D STOP
C

0137 9065 RETURN
8138 END S

97o
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MIDAS FORTRAN IV STORAGE MAP 3

NAME OFFSET ATTRIBUTES

A 000014 REAL*,4 PARAMETER ARRAY (IA,I)
IA 000022 !NTEGER*2 PARAMETER VARIABLE
ALU 000016 REAL*4 PARAMETER ARRAY (IA.l)
IPVT C00072 INTEGER:'2 PARAMETER ARRAY (1)
EOUIL 0QO :.4 REAL:;4 PARAMETER ARRAY (1)
N 000020 INTEGER*2 PARAMETER VARIABLE
IDGT 000624 INTEGER*2 PRAMETER VARIABLE
DI 000026 REAL4 PARAMETER VARIABLE
D2 000030 REAL*4 PARAMETER VARIABLE p"-
WA 000036 REAL4 PARAMETER VARIABLE
IER 000040 INTEGER*2 PARAMETER VARIABLE
ZERO 000042 REAL*4 VARIABLE
ONE 000046 REAL*4 VARIABLE
FOUR 000052 REAL*4 VARIABLE
SIXTh 000056 REAL*4 VARIABLE
SIXTH 600062 REAL*4 VARIABLE P
RN 000076 REAL*4 VARIABLE
WREL 000102 REAL*4 VARIABLE
BIGA 080106 REAL4 VARIABLE
I 000112 INTEGER*2 VARIABLE
BIG 000114 REAL*4 VARIABLE
J 000120 INTEGER*2 VARIABLE
P 000122 REAL*4 VARIABLE
ABS 000000 REAL*4 PROCEDURE
JM1 000126 INTEGER*2 VARIABLE
SUM 000130 REAL4 VARIABLE
IMI 006134 INTEGER*2 VARIABLE
Al 808136 REAL4 VARIABLE
wI 880142 REAL4 VARIABLE "
K 088146 INTEGER*2 VARIABLE
T 000150 REAL*4 VARIABLE
TEST 00154 REAL*4 VARIABLE
0 000160 REAL*4 VARIABLE
IMAX 000164 INTEGER*2 VARIABLE
JPI 000166 INTEGER*2 VARIABLE
UERTST 00000 REAL*4 PROCEDURE
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C I'fSL ROUTINE NAME - LUELMF
C

C
C COMPUTER - ND 6620 S
C
C -ATEST REVISION - MAY 1981 BY G.W.P.
c
C PURPOSE - ELIMINATION PART OF SOLUTION OF AX=B
C (FULL STORAGE MODE)
C
C USAGE - CALL LUELMF (A,B,IPVTNIA,X)
C
C ARGUMENTS A - A = LU (THE RESULT COMPUTED IN THE IMSL
C ROUTINE LUDATF) WHERE L IS A LOWER
C TRIANGULAR MATRIX WITH ONES ON THE MAIN
C DIAGONAL. U IS UPPER TRIANGULAR. L AND U
C ARE STORED AS A SINGLE MATRIX A AND THE
C UNIT DIAGONAL OF L IS NOT STORED. (INPUT) 0
C 8 - B IS A VECTOR OF LENGTH N ON THE RIGHT HAND
C SIDE OF THE EQUATION AX-B. (INPUT)
C IPVT - THE PERMUTATION MATRIX RETURNED FROM THE
C IMSL ROUTINE LUDATF, STORED AS AN N LENGTH
C VECTOR. (INPUT)
C N - ORDER OF A AND NUMBER OF ROWS IN B. (INPUT) ,0
C IA - ROW DIMENSION OF A EXACTLY AS SPECIFIED IN
C THE DIMENSION STATEMENT IN THE CALLING
C PROGRAM. (INPUT)
C X - THE RESULT X. (OUTPUT)
C
C ---------------------------------------------------------------------
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C
8881 SUBROUTINE LUELMF (A.BIPVT,N.,IA,X)

£
8882 DWENSION A(IA, IBcI).IPVT(IX(I)

C FIRST EXECUTABLE STATEMENT S
C SOLVE LY B FOR Y

8003 DO 5 I=,N-
0004 5 S(() = 9(I)
8805 IW 0
8886 DO 28 1= IN""
8807 IP = IPVT(I)
8889 SUM X(IP) .
8089 X(IP) = X(I)
8818 IF (IW .EO. 8) GO TO 15
8812 IMI a 1-1
8813 DO 18 J=IUIMI
8814 SUM = SUM-A(I.J)*X(J)
8815 18 CONTINUE
8816 GO TO 28
0017 15 IF (SUM .NE. 8..) IW I
8819 28 X(I) =SUM

C SOLVE UX aY FOR X
8828 DO 38 IB-l,N
8821 I = N+I-IB
8822 IPI a 1+1
8823 SUM a X(I)
8824 IF (IPI ,GT. N) GO TO 38
8826 DO 25 JIP1,N
8827 SUM - SUM-A(IJ)*X(J)
8828 25 CONTINUE
8829 38 X(I) = SUM/A(,I)
8038 RETURN
8831 END

100
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MIDAS FORTRAN IV STORAGE MAP 0

NAME OFFSET ATTRIBUTES

A 00O814 REAL'k4 PARAMETER ARRAY (IA) -
IA 000824 INTEGER*2 PARAMETER VARIABLE
B 00S016 REAL,4 PARAMETER ARRAY (1)
IPVT C00029 INTEGERh2 PARAMETER ARRAY (I)
X 000026 REAL*4 PARAMETER ARRAY (1)
N 000022 INTEGER*2 PARAMETER VARIABLE
I 000030 INTEGER*2 VARIABLE
IW 0000232 INTEGER*2 VARIABLE
IP 000034 INTEGER*2 VARIABLE
SUM 000636 REAL*4 VARIABLE
IMi 000042 INTEGER*2 VARIABLE
J 000044 INTEGER*2 VARIABLE
1B 000046 INTEGER*2 VARIABLE
IPI 000050 INTEGER*2 VARIABLE

101
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C IMSL ROUTINE NAME - UERTST
C
C ----------------------------------------------------------------------
C
C COiPJTER - ND 6620
C
C LATEST REViSIOI" - MAY 1981 BY G.W.P.

C PURPOSE - PRINT A MESSAGE REFLECTING AN ERROR CONDITION
C
C USAGE - CALL UERTST (IERNAME)
C
C ARGUMENTS IER - ERROR PARAMETER. (INPUT)
C IER = I+J WHERE
C I = 128 IMPLIES TERMINAL ERROR.
C I = 64 IMPLIES UARNING UITH FIX, AND
C I = 32 IMPLIES WARNING.
C J = ERROR CODE RELEVANT TO CALLING
C ROUTINE. 5
C NAME - A SIX CHARACTER LITERAL STRING GIVING THE
C NAME OF THE CALLING ROUTINE. (INPUT)
C
C ----------------------------------------------------------------------
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C
01 SUBROUTINE UERTST (IERNAME)

C SPECIFICATIONS FOR ARGUMENTS
02 INTEGER !ER
03 IiiTErE h:i2 ,HNE (3)

SPEC IF ICAT IONS FOR LOCAL VARIABLES .
04 iNTEGER:t2 32) ISET3) ,IAIE (3)
05 DATOC} I oU:.T/7.
06 DATA NAMSET/2HUE,2HRS,2HET/
'07 DATA NAMEQ/2H ,2H ,2H /

C FIRST E.:ECUTABLE STATEMENT
108 DATA LEVEL/4/, IEQDF//, IEQ/iH=/
199 IF (IER.GT.999) GO TO 25
i11 IF (IER.LT.-32) GO TO 55
13 IF (IER.LE.128) GO TO 5
) i5 IF (LEVEL.LT.I) GO TO 30

C PRINT TERMINAL MESSAGE
)17 IF (IEQDF.EQ.1) WRITE(IOUNIT,35) IER,NAMEQIEQ,NAME
)19 IF (IEQDF.EQ.0) WRITE(IOUNIT,35) IER,NAME
)21 GO TO 30
)22 5 IF (IER.LE.64) GO TO 10
,24 iF (LEVEL.LT.2) GO TO 30

C PRINT WARNING WITH FIX MESSAGE
326 IF (IEODF.EQ.1) WRITE(IOUNIT,40) IERNAMEO,IEO,NAME
328 IF (IEQDF.EO,0) WRITE(IOUNIT,40) IERNAME
,D30 GO TO 30 S
331 10 IF (IER.LE.32) GO TO 15

C PRINT WARNING MESSAGE
033 IF (LEVEL.LT.3) GO TO 30
035 IF (IEQDF.EO.1) WRITE(IOUNIT,45) IERANAMEQIEQ,NAME
037 IF (IEQDF.EQ.0) WRITE(IOUNIT,45) IERNAME
039 GO TO 30 . -
040 15 CONTINUE 0

C CHECK FOR UERSET CALL
041 DO 20 1=1,3
042 IF (4,NE(I).NE.NAMSET(I)) GO TO 25
044 20 CONTINUE
045 LEVOLD - LEVEL
046 LEVEL - IER
047 JER = LEVOLD
048 IF (LEVEL.LT.0) LEVEL = 4
050 IF (LEVEL.GT.4) LEVEL = 4 -.
052 GO TO 30
053 25 CONTINUE
054 IF (LEVEL.LT.4) GO TO 30

- . . ".- - .

.- - - - -- - - - - - - - - - - - -
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C PRINT NON-DEFINED MESSAGE
i6 IF (IEQDF.EO.1) tJRITE(IOUNIT,5) IER,NPMEO,IEQNAME
iS IF (IEODF.EQ.8) WRITE(IOUNIT,5J) IERNAME
-0 30 IEODF = 0
;I RETUR.!
;2 35 Ft-ORM!T(1eH TERMINAL ERROR. IT..7H(IER = ,13,

I 20H) FFOM IMSL ROUTINE ,3A2,;,SA)-2)
-3 48 FOF.'i5TI. H :' - )RHING UITH ?IX ERRCOR (!-R ' 3,

201H) FROM IMSL ROUTINE .3A2.,A1,7A2)
54 45 FCRAT( 18H W':* UARNING ERROR,11X..TH(IER = ,I3"

I 20H) FROM ISL ROUTINE ,3A2,Al,3A2)
55 50 FORMAT(20H *** UNDEFINED ERROR,9X,TH(IER = ,15,

1 20H) FROM IMSL ROUTINE ,3A2,A1,3A2)
C SAVE P FOR P = R CASE
C P IS THE PAGE NAME
C R IS THE ROUTINE NAME

56 55 IEQDF = I
57 DO 60 1=1,3
58 68 NAMEQ(1) = NAME(I)
S9 65 RETURN
,8 END

1041
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1?2 FORTRAN IV STORAGE MAP 0

NAME OFFSET ATTRIBUTES

NAME 000016 INTEGER*2 PARAMETER ARRAY (3)
NAMSET 880020 INTEGER.* ARRAY (3)
NAMEQ 800026 INTEGER-*,2 ARRAY (3)
IER 80014 INTEGERk2 PARAMETER VARIABLE
IOUNIT 008034 INTEGER*2 VARIABLE
LEVEL OO;4 r 3 IH TECER::1:2 VARIABLE
IEQDF 00X00, I HTEGERX2 VARIABLE
I EO 000042 INTEGER*2 'V'AR I,'BLE
I 800468 IfNTEGER*2 VARIPBLE
LEVOLD 08462 INTEGER*2 VARIABLE

4 0

*A

2

I
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C IMSL ROUTINE NAME - VMULFF
C
C -----------------------------------------------------------------------
C
C COMPI' ER - ND 6620_.
C
C LATEST REVISION - MAY i36! 2>' G.W.P.
C
C PURPOSE - i"ATRI,'W MULTIPLICATION (FULL STORAGE MODE)
C
C USAGE - CALL VMULFF (A,B,L,M,N, IA, IB,C, IC, IER)
C
C ARGUMENTS A - L BY M MATRIX STORED IN FULL STORAGE MODE.
C (INPUT)
C B - M BY N MATRIX STORED IN FULL STORAGE MODE.
C (INPUT)
C L - NUMBER OF ROWS IN A. (INPUT)
C M - NUMBER OF COLUMNS IN A (SAME AS NUMBER OF
C ROWS IN B). (INPUT)
C N - NUMBER OF COLUMNS IN B. (INPUT)
C IA - ROW DIMENSION OF MATRIX A EXACTLY AS
C SPECIFIED IN THE DIMENSION STATEMENT IN THE
C CALLING PROGRAM. (INPUT)
C IB - ROW DIMENSION OF MATRIX B EXACTLY AS
C SPECIFIED IN THE DIMENSION STATEMENT IN THE
C CALLING PROGRAM. (INPUT)
C C - L BY N MATRIX CONTAINING THE PRODUCT
C C = A*B. (OUTPUT)
C IC - ROW DIMENSION OF MATRIX C EXACTLY AS -.-

C SPECIFIED IN THE DIMENSION STATEMENT IN THE
C CALLING PROGRAM. (INPUT)
C IER - ERROR PARAMETER. (OUTPUT)
C TERMINAL ERROR
C IER=129 INDICATES A,B,OR C WAS DIMENSIONED "-
C INCORRECTLY.
C
C REOD. IMSL ROUTINES - UERTST "-,
C
---------------------------------------------------------------------------------
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C
081 SUBROUTINE VMULFF (AB,L,M,N,IA,IB..C,IC,IER)

C
C SPECIFICATIONS FOR ARGUMENTS

--D002 IHTEGER LM N, A.. IT, IC, IER 0
0 03 FERL:t4 A .I..M) (I, H), C (IC. N)

SPECIFICATIONS FOR LOCAL VAR IABLES
c,3 04 DOIUBLE PRECISION TEMP

c FIRST EXECUTABLE STATEMENT
6005 IF (IA .GE. L .AND. 13 .GE. M .AND. IC .GE. L) GO TO 5

0 TERMINAL ERROR
0007 IER=129
0008 GO TO 9000

C ROU INDICATOR
009 5 JER = 0
8010 DO 15 1=1,L

C COLUMN INDICATOR
0011 DO 15 J=1,N
0612 TEMP=0.6

C VECTOR DOT PRODUCT
0613 DO 16 K=1,M
8014 TEMP=A(I,K)*6(K,J)+TEMP
0015 10 CONTINUE
0016 C(I, J)=TEMP
0017 15 CONTINUE
6618 GO TO 9605
3019 9008 CONTINUE
6626 CALL UERTST (IER,GHVMULFF)
8021 9685 RETURN
022 END

107
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MIDAS FORTRAN IV STORAGE MAP 
0

NAME OFFSET ATTRIBUTES

A 80013'4 REAL:.:4 PARAMETER ARRAY (IA,M)
IA C0-.3026 INTEGER*2 PARAMETER VARIABLE
M * C9022 INTEGER*2 PARAMETER VARIABLE
B OOO1 PEAL:*:4 PARAMETER ARRAY (IBN)
IB C:20,uOSO INTEGER*;'-2 PARRIi!ETER VARIABLE
N 008024 iNTEGER*2 PARAMETER VARIABLE
C 000032 REAL*4 PARAMETER ARRAY (ICN)
IC 00834 INTEGER*2 PARAMETER VARIABLE
L 000020 INTEGER*2 PARAMETER VARIABLE
IER 000036 INTEGER*2 PARAMETER VARIABLE
TEMP 000050 REAL*8 VARIABLE
1 06060 INTEGER*2 VARIABLE
J 0062 INTEGER*2 VARIABLE
K 0064 INTEGER*2 VARIABLE
UERTST 060580 REAL*4 PROCEDURE

10.
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C IMSL ROUTINE NAME - VMULFP
C
C ----------------------------------------------------------------------
C
C COAiPUTER - '!Dz620 S
C
C LATEST PEVISION - MAY 1981 eY G.IJ.P.
C
C FURPOSE - MATRIX MULTIPLICATION OF MATRIX A BY THE
C TRANSPOSE OF MATRIX B (FULL STORAGE MODE)
C
C USAGE - CALL VMULFP (A,BL,MN, IA, IB,C, IC, IER)
C
C ARGUMENTS A - L BY M MATRIX STORED IN FULL STORAGE MODE.
C (INPUT)
C B - N BY M MATRIX STORED IN FULL STORAGE MODE.
C (INPUT)
C L - NUMBER OF ROWS IN A AND C. (INPUT) -
C M - NUMBER OF COLUMNS IN A AND B. (INPUT)
C N - NUM3ER OF ROWS IN MATRIX B AND NUMBER OF
C COLUMNS IN MATRIX C. (INPUT)
C IA - ROW DIMENSION OF MATRIX A EXACTLY AS
C SPECIFIED IN THE DIMENSION STATEMENT IN THE
C CALLING PROGRAM. (INPUT)
C IB - ROW DIMENSION OF MATRIX B EXACTLY AS S
C SPECIFIED IN THE DIMENSION STATEMENT IN THE
C CALLING PROGRAM. (INPUT)
C C - L BY N MATRIX CONTAINING THE PRODUCT
C C = A*B-TRANSPOSE. (OUTPUT)
C IC - ROW DIMENSION OF MATRIX C EXACTLY AS
C SPECIFIED IN THE DIMENSION STATEMENT IN THE , - -
C CALLING PROGRAM. (INPUT) ,
C IER - ERROR PARAMETER.
C TERMINAL ERROR
C IER=129 INDICATES A,BOR C WAS DIMENSIONED
C INCORRECTLY.
C REOD. IMSL ROUTINES - UERTST
C
C ------------------------------------------------------------------------------

-0
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C
0001 SUBROUTINE VMULFP (A,B,L,M,N,IA,IB,CIC,.IER)

C
0002 REAL*4 A(IA,M),B(IBM),IC(IC,N)

C FIRST E'XECUTABLE STATEMENT
0003 IF (IA.GE.L .AND. I8.GE.N AND. IC.GE.L) GO TO 5

C TERMiNAL FRROR
0005 IER--- 129
0006 GO TO 9000

C ROW INDICATOR
0007 5 IER = 0
0008 DO 20 1 - 1,L

C COLUMN INDICATOR
0009 DO 15 J - 1,N
0010 TEMP = 0.0

C VECTOR DOT PRODUCT
0011 DO 10 K -1 ,M
8012 TEMP - TEMP + A(IK)*B(JK)
0013 10 CONTINUE S
0014 C(I,J) TEMP
0015 15 CONTINUE
0016 20 CONTINUE
0017 GO TO 9005
0018 9008 CONTINUE
8019 CALL UERTST (IERSHVMULFP)
0020 9005 RETURN S
0021 END
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MIDAS FORTRAN IV STGCAGE MAP

NAME OFFSET ATTRIBUTES

A 0809014 REALt4 PARAMETER ARRAY (IA,M)
IA 000026 !NTEGER*2 PARAMETER VARI.3LE .
M 000022 INTEGER,2 PARAMETER VAR IABLE
B 000016 REAL*4 PARAMETER APRA! U1B,M)
IB 00030 !NTEGER-2 PARAMETER VARI SLE
C 868832 REAL*4 PARAMETER ARRAY (IC,N) '

IC 068634 INTEGER*2 PARAMETER VARIABLE
N 88824 INTEGER*2 PARAMETER VARIABLE
L 808028 INTEGER*2 PARAMETER VARIABLE
IER 888836 INTEGER*2 PARAMETER VARIABLE
I 080858 INTEGER*2 VARIABLE
J 080852 INTEGER*2 VARIABLE
TEMP 68654 REAL*4 VARIABLE
K 888868 INTEGER*2 VARIABLE
UERTST 880888 REAL*4 PROCEDURE
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